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**A road made smoother isa road made shorter,’’ 
said an old engineer. 

This is a pretty good text for a word about the 
way electricity is shortening the road to that great 
modern goal—Efhiciency. That text applies to 
store and office as well as to factory, machine shop 
or distribution room. 

The steel industry offers a practical illustration. 
Growth means greater needs—need for bigger ton- 
nage output, for lower production costs, for more 
eficient and more economical methods with an 
absolute continuity of process. It was these needs 
that linked steel and electricity. It was electricity 
that played a foremost part in accomplishing that 
high industrial efhciency that has given the steel 
industry its world-fame. 

Allied industries have felt the same impulse, 
and what has happened to construction work, 
mining, ship, car and engine building, is happen- 
ing in countless lines of industry throughout the 
country. Electricity has raised efficiency in the 
fundamental branches of production, such as lum- 
ber, mining, cement and brick laying, textiles, 
paper, etc., and in the vital manufacturing lines 
such as clothing, food products, shoes, soap, auto- 
mobiles, household goods, office equipment, etc. 

In other words, the application of efficiency 
principles led straight to electrification. To take 
the textile field as another example, the leading 
textile mills have found it a competitive necessity 
and a direct economy to use electricity in subdivid- 
ing power units, in answering the need 
for clear overhead space unobstructed by 
shafting and belting, and in using power 
sources most economically. 

In paper making, the facility with 
which electricity could accomplish motor 
drive and lighting made it a natural re- 
source for regular power as well as for 
supplementary lighting and emergency 
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With 


wired power the mill 
proper need not adjoin water supply but could be 
located at such distance as might be demanded by 


power generation. 


shipping facilities and labor requirements. By such 
separation it often became possible to select the 
best waterfall instead of second or third best or to 
combine the power of several. 

Not only has electricity made it easy for cereal 
companies to improve their output by regularity in 
the speed of machines, but the cleanliness of elec- 
tricity, eliminating unsightly belts and dripping oil 
cups, has made it possible to give plants a tidiness 
and attractiveness that naturally led to the show- 
place plan for daily visitors. The visitor to the 
great bake shop, the towering sugar refinery or the 
newspaper press room sees in all these strictly mod- 
ern displays of productive efficiency the results of 
electrical help. The visitor may not guess the ad- 
vantages of the speed control, or the wide econo- 
mies of operation in electrically-run machinery, 
but the actual cleanliness of the modern way gives 
an impression of efhciency that has a selling power 
in itself. 

The reduction in insurance rates, which often 
follow as a matter of course, the cleanliness which 
does so much for the acceleration of production, 
the immense increase of direct productive power 
through both machines and men—these are great 
factors that have linked electricity and efhiciency 
in the modern industrial world. 

If you have a problem to be solved, take it 
up today with your electric power and 
light company, or with any General Elec- 
tric Company dealer or agent in your 
vicinity. You will find them more than 
glad to co-operate with you, and no 
matter how complex your problem may 
be, they have at their command the service 
of any part of our organization that may 
be most helpful to them or to you. 
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Charging the Worcester fifteen-ton electric refining furnace. 


THE ELECTRIC PRODUCTION OF STEEL.—[See page 88.) 
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cohol is brought to within a fraction of an ineh 

om the surface of water containing a drop of India 
ink The vapor of the alcohol comes in contact with 
the water and causes the India ink to turn away from 
the point affected. To express matters graphically, it 


might be said that the India ink “smells” the alcohol, 





and Ledue suggests that our sense of smell may be 





based on just this kind of action 


The line of experiment followed by Prof. Ledue is 


Ihe hi bears great promise of important further 
disclosures We have here a young branch of science 
ind it is the young branches which grow most actively 


An Epochal Achievement in the Electrical Arts 
NE of the latest, and certainly one of the most 
important applications of electricity to the in 
dustrial arts, is the use of the electric current 


for the refining of steel in large commercial quantities 


such as are called for by the heavy trades This is 
n improvement whose far-reaching importance has 
hitherto been appreciated only by those who are inter 
ested in t theory and practice of steel manufacture 

The introduction of the Bessemer converter made 
it yx ble to manufacture steel in large quanti 
ties at ow cost, and laid the foundation of the pres 
t { t ‘ lhit i> deve bop mel t of the steel industry . and 
from ‘ time when the Bessemer converter was 
ranaa cle practical success down to the present day, the 


principal efforts of the steel makers have been directed 
to removing certain impurities and defects which are 
inseparable from the Bessemer process. The Siemens 
Martin open-hearth furnace was the first successful 
competitor on a large scale with the Bessemer con 
verter, and the open-hearth treatment has rendered it 
possible to turn out steel in equal quantities, of a 
superior purity, and for a slightly greater cost than by 
the older method. 

| e has always been a market for a special steel, 


ing in the highest degree the purity, homoger 


en ructure, and relative hardness and toughness 
necessary when steel is to be subjected 
re ss, and for meny decades a limited 
I st has been made by what is know 
as the cru te process But this process has always 
Loe ind is to-day a costly one, and its product is s 
expel e and its output so limited, as to render its 
e use for the production of cheap steel sue 
ed rails, bridge work and in the heavier stee 
cle e out of the question 
Ii irching f some new method that would « 
bine e « city of the converter and the open-hearth 
f ce th the purity of the product of the crucible 
it je that the thoughts of the steel make! 
t! trie current; and over thirt 
t sr emel nide some practical eXperiments 
: \ ch he succeeded in making limited 





eel | e use of the electric arc rhe 
ery ere x development of his inventior is 
whket ed ‘ ‘ here i t insu shows that the suc 
cess of < method on a commercial scale was merely a 
questi f the progress of electric engineering This 
deve ent has been so rapid, and the results already 
ichieved are so full of promise, that the introduction 
of the « etric: refining of steel can be said to mark 
lh ep in the history of the art, measurable in im 
! ce to the advent of the Bessemer converter and 
the « urth furnace During a single decade the 
electric refining furnace has increased in capacity from 
tous to thirty tons, and the present annuai 
output has reached in round numbers about 1,300,000 
tous 
Th znificance of these figures can scareely be over 
estimated They mean that the day is within sight 
when, at a ¢ t not very much greater than the present 
cost of Bessemer and open-hearth rails, steel rails, for 
instance, will be supplied which will possess the wear 
ll untlities and the toughness to enable them to stand 


up under the heavy wheel loads of American traffic, 
even during the low temperatures of the winter season 
lor the present, electrically refined steel, though far 


cheaper than crucible steel, will of course be consider 


than Bessemer and open-hearth The 


promise of the future as regards the lowering of the 


cost of th ew steel lies in the fact that in the oper 
ation of the Heroult furnace, which bids fair to gain 


exclusive control of the field, there is this important 
economic fact, that the larger the furnace the less is 
the cost of refining Furthermore, there is nothing in 
the construction or principles of operation of this fur- 
nace to prevent its being built in sizes equal to the large 
open-hearth furnaces of 100-ton capacity now in use 


Phere are electrical-steel furnaces of 15-ton capacity 


working successfully in this country, and others of 25 
tons are planned In Germany 50-ton furnaces are 


being built, and altogether the indications are that 
within a few years’ time, thanks to this latest applica 
tion of the electric current, steel of the very highest 
quality will be available at moderate cost, and in any 


desired quantity 
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Engineering 


A New High Explosive.—A new high explosive, trotal, 
possessing in a high degree the desirable qualities of a 
shell-burster, has been developed and demonstrated. It 
invention of Lieut. Harold C. Woodward of the 
22nd National Guard, New York. 
plosive, which can be detonated only by fulminate of 


is the 


Engineers, The ex- 


mercury, has been fired in a 12-inch shell against armor 


plate without exploding. It is claimed that 6 ounces of 


trotal will do the work of 12 ounces of dynamite. 


Trying to Burn a Steel Car.—lIn testing out the steel 


ear with a view to proving its indestructibility by fire, 
The Pennsylvania Company placed in one of this type 
saturated with oil, 


shavings and wood 


the mass to burn itself out. 


200 pounds of 
set fire to it and allowed 
The paint and upholstery were destroyed, but no dam- 
age was structural whole. At 
present, 2,872 steel passenger cars are in service on the 
this is half of 
the total of steel passenger cars in service in the United 


done to the car as a 


Pennsylvania system, and about one 


States 
Reece ntly the Navy 


wireless 


Shipping. 
inaugurated a 
and weather 


Storm Warnings to 


and Agricultural departments 


service, by which storm warnings fore- 
easts for ships at sea will be scent out, the service cov- 
ering conditions one hundred miles offshore throughout 
the full length of the Atlantic The 
will be sent from the naval wireless stations at 
Va., and Key West, Fla. They will reach ships distant 


several hundred miles at sea, giving them the forecast of 


coast. messages 


Radio, 


the weather for forty-eight hours, with special warning 
of severe storms. 


Locomotive Size Limited by the Fireman.—We are 


informed by the Baldwin Locomotive Company that 
today the factor determining the size and power 


of large locomotives is the physical endurance of the 


fireman, and that an ordinary fireman cannot put in 


the firebox more than five to six thousand pounds of 
coal an hour. This is one of the considerations which 
render compounding and superheating, which together, 
much as 40 per 


under favorable conditions, secure as 


fuel burned for a given output, 


eent economy in the 
such valuable factors in the development of the loco- 
motive. 


New Navy Yard Proposed at New York.—The House 


Naval Committee investigated, last week, the proposal 


of Capt. Louis S. Van Duser, made when he was cap- 
tain of the New York navy yard, to abandon the 
present navy vard at Brooklyn, and build a new yard 


at Communipaw on the New Jersey shore of New 
He claims that the present yard is insuffi- 
would 
new yard of 400 
ymmodations sufficient to 


and 100 


York harbor. 


cient in area and accommodation, and he sub- 


stitute at Communipaw an entirely 


acres, with berth 


ple r ace 


10 battleships, 20 torpedo eraft, tugs, barges 


and submarines 





Cost Versus Cleanliness.—In the litigation over the 
question of polluting Ne York harbor with New 
Jersey sewage, New Jersey has at last come to the 
conviction that the anliness involved in the plans 





treatment is well worth the proposed ex- 


Under the plan 


ior sewage 


penditure of money. proposed, the 


sewage after treatment can be discharged into the 
New Jersey tidal waters without injury or offense either 
to New Jersey or New York. The question is one cf 
public health and, as such, it 1s one of the most im- 
portant of the many similar questions which are now 


before municipalities in various parts of the United 


States 4 
To Beautify the 


& growing tendeney to 


Panama Canal.—There is happily 
seek the 
in giving such 


will 


eollaboration of the 
beauty to en- 
This is 


true in regard to the dams and reservoirs 


architect and the artist 


gineering works as the conditions allow. 


particularly 
of waterways and works for water supply, and excellent 
the treatment of certain 


results have been obtained in 


of the great dams, such, for instance, as that for the 
supply of New York at Croton and of Boston at Wa- 
chusett. In this connection we are pleased to learn 


that the Fine Arts Commission has submitted to Con- 
gress plans for the beautification of the Panama Canal, 
in which are embodied landscape effects designed to 
render artistic the locks and the approaches to the canal. 

The British Naval Maneuvers.—The 
with which the British give all branches of the navy 


thoroughness 


a thorough training in practical sea service, is shown 
by the fact that 346 ships of all classes were engaged 
In the The 


fleet five dreadnought 


summer maneuvers of the present year. 


included 
cruisers, 


sixteen dreadnoughts, 
twenty-five 
other armored cruisers, 
hundred and sixty 


eleven destroyer depot ships, 


other battleships, twenty-seven 
thirty-five small cruisers, one 
submerines, 


de stroyers, forty-two 


eight submarine depot 
ships, seven mine layers, six mine swe¢ pers, two repair 
ships, one hospital ship and one aerial depot ship. The 
last-named vessel, the cruiser ‘‘Hermes,” was fitted to 


The total tonnage of the 


carry three | 
fleet 


dro-aeroplanes. 


was 1,604,889 tons. 


Electricity 


The inventors Ort and 
their work on the con- 
taken up 


Germany with the idea of improving the results ob- 


The Condenser Telephone. 
Rieger are quite successful in 


denser telephone, having the question in 
tained by this method, and were able to produce excel- 
lent said. They first made 
use of a condenser made up of sheets of tissue paper 
with tinfoil so as to 
form a 0.05 microfarad condenser, and when used on 


telephone receivers, it is 


treated shellac and covered with 
the receiving end of a telephone line they found that 


it vibrated quite like a receiver and delivered articu- 


late speech under better conditions than heretofore. 
A still better makeup was of thin membranes of rubber 
stretched drumwise and covered with very thin films 


of aluminium as fine as 0.00012 inch, the thickness of 
the rubber being about the same. Even greater success 
that the 


condenser vibrates as well as the common telephone 


was now obtained, and the inventors state 


receiver and even better, and gives clearer speech than 
has hitherto been obtained. 

“*Silite.”” 
Dr. Egly calls ‘“‘silite”’ is said to be an excellent material 


A composition which the German inventor 


for making up electric heating resistance pieces and the 
like. It is a compound of silicon and silicon earbide, 
and answers to all the requirements, for it is not injured 
by the heat and at the same time conducts the current, 
being also compact and substantial, and ean be molded 
“Silite” is not attacked by acids nor 
affected by expansion and contraction under heat. 
The inventor tried carborundum and silundum with- 
out success, then he found the present method, which 
with 


in any shape. 


consists in mixing silicon carbide silicon and a 
binding mixture and 


then giving it a final treatment in the eleetric furnace. 


suitable material, heating the 


In this way he obtains any desired molded shapes in 
and substance. As it is 
current, it 


a homogeneous non-porous 


a conductor of can be used to make up 
Another use is for 
finds that 


tubes up to three inches inside diameter will come to a 


electric heaters of various shapes. 


rheostats and controllers, and the inventor 
high heat when under current, so that they serve for 
wire-treating furnaces or for tempering steel springs, 


such tubes being very durable. 


Portable Wireless of Tuning-fork Type.—The Paris 
engineer H. Magunna, whose work with the late Prof. 
multiplex telegraphy is well 


Mercadier in vibratory 


known, brings out a system of portable wireless 
outfits for military use in which he employs a new 
spark method. This consists in the use of 
tuning forks which break the 220-volt 
constant rate of 750 vibrations, and a rather original 
method is used to keep up the vibration of the forks; 
for instead of using electro-magnets, which have some 


now 


musical 
current at a 


drawbacks for this use, he employs a very small electric 
belt. stretched two 
pulleys so as to run continuously, and the sharp angle 


motor to drive an endless between 
of one prong of the fork is presented to the belt surface 
so as to keep the fork in vibration by this purely me- 
chanical means. The fork, the transformer primary and 
the telegraph key are mounted on the cireuit of a small 
dynamo, using a condenser to suppress the spark, and 
tl thus 
constant at the same rate as the fork and is independent 
He makes up very light portable 
wireless plants on the musical system, for aeroplanes 


e frequency of the current obtained is quite 


of the dynamo speed. 
and airships, army field use, fishing boats and the like. 


One box contains the 14 horse-power gasoline motor 
and small dynamo, and another the tuning fork ap- 
paratus. 


Hydraulic Power Plants in Calabria.—Southern Italy 
is to secure a large amount of hydraulic power in the 
plants, and it 


Calabria region 


is expected to lay out water storage reservoirs so as to 


for operating electric 
obtain 50,000 horse-power. The Sila mountain region 
has an abundant rainfall, but 
during the year, for some streams which are torrents 


this is quite irregular 


in winter are nearly dry in the summer season. In 


order to regularize the flow there will be used four 
great reservoirs, the largest of which will contain 5,000 
million feet of water. At there will 


be erected a 50,000 horse-power turbine electric plant, 


cubic the start, 
and part of the current is to serve the nitrate of calcium 


fertilizer works, the remainder to be sent over long 
power lines through Calabria and neighboring regions. 
Agriculture as well as hygiene will profit by the new 
enterprise, as there will now be no marshy or desert 
land and the country will have a rational irrigation sys- 
tem, owing to the regular water supply. Sardinia is 
to have a somewhat similar scheme before long, and 
as this island is especially devoted to horse and stock 
raising, it is expected that fodder will 
no longer suffer during dry spells. The river Tirso is 
to supply a 10,000 feet for 
use with a 15,000 horse-power hydraulic plant, and the 
water will irrigate the Cagliari plain. Numerous mines 


will use the current for power instead of expensive 


the quality of 


reservoir of million ecubie 


coal. 


Aeronautics 


The Wilbur Wright Fund. 
Mayor of Cambridge, England, and a member of the 
Advisory Aeronautics, 
lecture on 


Horace Darwin, former 


Committee for delivered a 
May 2Ist in aid of the 
Wilbur Wright. 


fund to build 


memorial to 


The “Record” Altitude for Captive Balloons was at- 
tained at the Lindenberg Observatory on February 20th 
1913, 
height of 7,180 meters above sea-level 
about 44% miles). This is a little less than the “reeord”’ 
altitude for a kite (23,826 feet, at Mt. Weather, Va., May 
5th, 1910). 


when three of these bailoons were sent up to a 


23,556 feet, or 


aa 
The 


construction 


school of 


A French Aeronautic School. 
nauties 


aecro- 


and mechanical which was 


founded at Paris a few years ago is new in very 
successful operation and is well attended. It is of 
an industrial character, and is intended to turn out 


engineers for the mechanical industries in general, 


and more especially for the branches of aeronauties, 
automobile and allied industries. Entry to the 
school is determined by competitive examination 
and to prepare for this there is instituted a prepara- 
tory course in a separate school. 

Natural Gas for Balloons.—We are informed by 
Prof. F. DeR. Furman of Stevens Institute that one 
of the graduates of Stevens recently made a littk 
pleasure trip in a balloon inflated with natural gas. The 
ascent took place at Akron, Ohio, and was the first 
ascent in a regular touring balloon ever made from 
that town. So successful was the trip that ther 
is a chance of forming a small aero club in Akron 


ascensions at a cost 


The pilot of the ballocn 


to make regular probably not 
exceeding $10 per passenger. 


was R. H. 


Upson. 


Making the Aeronautic Engine Non-gyroscopic. 
William Phillip Holzmark of St. Louis, Mo., assignor 


of one half to Isaac Holzmark of same place, in 
patent No. 1,060,597, describes a non-gyroseopie 
engine in which two reversely running engines have 
a series of axially alined crank shaft sections with 


which permits one of said sections 


a reversing 
to rotate in one direction while the adjoining section 
direction 


gear 


rotates in a reverse and a single propeller 


is connected to one of the sections in such manner 


as to be driven simultaneously by both of the re- 


versely running engines. 


Dr. Bell and Transatlantic Flight.—Dr. 
Graham Bell recently announced that F. C 
seriously thinks of 
Atlantic in an aeroplane, in an effort to win the British 


Alexander 
Baldwin, 
assistants, 


one of his erossing the 


$50,000 prize. According to the newspapers, Dr. 
Bell proposes that the flight be made at an altitude 
of five miles, where one third the density of aormal 
atmosphere would permit a great speed. However 


the altitude record held by Legagneux, is only 17,878 


feet, which means that Baldwin will have to go about 


8,500 feet higher. There is trouble enough with moter 


not to mention the human breathing apparatus at 


a height of three miles. 


British Navy.—A 
Germany for the 


A Parseval Dirigible for the 


Parseval airship constructed in 


British navy has been accepted by the Admiralty 
Air Department. The vessel is the nineteenth con 
structed by the Parseval Company. The present 


18,”"" the 
1906 being regarded purely 


airship is designated as “P. L. first of the 
came out in 
The 
two Maybach engines of 
four-bladed 


series which 


as an experiment. new British Parseval has 


LSO horse-powe r each, which 


drive two propellers. The envelope has 


a capacity of 310,740 cubie feet; consequently th 
craft is nearly 130,000 cubie feet larger than the 
existing army airship “Delta.” The length of the 
vessel is 275 feet and its greatest diameter forty- 
nine feet. The fabric is treated with aluminium At 
its first trial the airship is said to have developed 
a speed of 42.4 miles an hour. The lifting capacity 
is nearly three tons, exclusive of its own weight 

The Dynamic Meter is, according to internationa! 
agreement, the unit hereafter to be employed in 
aerological tables and discussions in expressing alti- 
tude. The need of replacing geometrical by dynamic 


altitudes in dynamic meteorology depends upon the 


fact that the force of gravity is not the same in 
different latitudes. In studying atmospheric moeve- 





ments it is desirable that the system of coordinat 
adopted should include planes at every point of 
which the foree of gravity is equal, so that the work 
required to transport a mass of air from one plans 
to another a nst gravity is always the same The 
dynamic meter is defined as a vertical distance cor 
responding to 100,000 C. G. 8S. units « , 
potential and is equivalent, on an average, to 1.02 
ordinary meter The name of this unit, which 


one of several new terms proposed by Prof. Bjerknes 


criticism. 


has aroused much 
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cent applications of the electric furnace in the industrial arts. 


Some Recent Improvements in the Use of the Electric Furnace 


Novel Uses for the Electric Current in Industry 


hp since the classic experiments of Davy in 1S01 
4of drawing an are between two pieces of charcoal 


and showing the enermou. heat that can be produced 


by the electric current, the use of electricity for the 


production ef high temperatures has been a very powel! 


ful weapon in the hands of the scientist But the 


means then known for generating current were of the 


crudest type, and it was not until the Siemens dynamo 


was placed upon the market that there was any 


possi 


bility of the commercial use of the electric furnace 


Current generated by means of steam engines as prime 


movers was still too expensive and was unobtainable 


in large enough quantities to warrant extensive use 


rhe greatest impetus was received by the installation 


of large water power stations such as the Niagara Falls 
greatly reduced 


plant, where current is obtainable at 


cost, and in almost any quantity Under these favor 


ible conditions the electric furnace has become most 
useful and important factor in a great number of indus 
tries 


ties for 


This tn turn has furnished favorable opportuni 


inventors, and the last year has seen a con 


siderabie number of improvements in electric furnace 


processes, as well as in the structure of the various 


types of furnaces 
One great field of work has been in the iron and steel 
subject is treated historically in a 


industry his 


separate article in this issue; but we present herewith 


illustrations of two of the latest patents taken out in 


the (nited States. The first of these is the scheme in 
vented by Albert E 
Nos. 1,034,787 


in maintaining the roughly blown steel as it first comes 


Greene of Chicago, Fig. 1 (patent 


1.054.786, and 1,084,785), which consists 


from the converter at a constant, predetermined temper 





ature, and blowing through it a mixture of gases that 
have the effect of oxidizing out some of the impurities 
that it is desired to eliminate At the same time the 
molten mass is subject to the action of a slag that floats 


on top, which will dissolve out the other 


A different 


impurities 


process for obtaining purified iron of a 


very uniform quality is due to William R. Walker of 
New York, Fig. 2 (1,055,280) By this method the 
“microscopic slag” is more thoroughly removed and 


i better mixing of the constituents of the molten mass 


is obtained The rough iron is blown in a converter 


which has a “basic” lining, and then is poured into a 


mixer, the lining of which is of a non-acid nature 


From there it is poured into an electric furnace, the 


lining of which is of “acid” nature Here it is given 


the final purification and poured into a large mixing 


ladie and from the mixing ladle it is transferred to the 


pouring or casting ladles This is a continuous process 


and the products from several units are continually 


result being a very uniform product 


of the converter takes out the phos 


phorus, and the slag on top of the mass takes up the 
sulphur. The large mixing ladle gives the finely divided 
slag a chance to separate out, as the iron is still in 


which allows a longer and 
The 


the acid lining in the electric furnace is that the lining 


a highly heated condition, 


more thorough purification advantage of using 


lasts longer and is more easy to replace 
Besides the steel industry the synthetic production of 
nitrogen compounds, Commonly known as “fixation” of 


nitrogen, is another industry furnishing a great pros 


pect for the inventor These nitrogen compounds are 
used in making nitric acid, and further in making all 
kinds of fertilized 
The idea of 


oxygen of the atmosphere has long been proposed, but 


compounds for agricultural pur 


combining the free nitrogen and 


[™ INeN 


the practical difficulties are Previ 


the chief difficulty 


unusually great 


n obtaining a 


ously appeared to be 
The 
supplied this requisite; but another and a more serious 
difficulty that 


are quite 


high enough temperature electric furnace has 


appears in the fact the compounds at 


the temperature of formation unstable and 


tend to break up just as fast as they are formed. If 


these gases can be cooled immediately upon leaving 


the zone of formation, they may be preserved in a 


fairly stable state until they can be further combined. 
It is a difficult 


matter to cool the gases without at 


the sume time cooling off the furnace, and thus wast 
caused 


ing a great deal of energy. The gases must be 


to come uniformly in contact with the hottest part of 
the furnace, to obtain a uniform product. A number of 
inventors have attacked this problem with the view of 
putting out the are and then striking it again, the inter- 
val being used to cool off the gases. Heretofore this 
has proved to be an inefficient way of dealing with the 
problem 

Bunet and Baden, 


French engineers, 


(patent No. 


Recently two 


Fig. 3 1,035,684), have devised a way of 


causing intermittent ares, which is claimed to increase 
the efficiency of the apparatus to a marked degree. As 
electrodes they use two conductors arranged like the 


terminals of the well known “ram's horn” circuit 


breakers for high voltage circuits. These electrodes 


may be merely two rods, or the one may take the form 
of a funnel with the other projecting up through the 


center as a plain rod rods. Air is 


vr plurality of 
blown up through the shortest part of the gap between 
the electrodes by means of a jet of rather high veloc 
ity This of course tends to blow the are up with it 
until the gap is so great that the are can no longer 
leap the gap, and as a consequence it breaks. But the 
voltage of the circuit is great enough to cause another 
lower end of the gap, where the 


ure to form at the 


distance is least In fact, the inventors claim that in 





operation, several ares simultaneously travel up toward 


the top of the electrodes. From the top of the elee 


trodes the combined gasesfare led directly into a spray 


of water or steam. The principle of the magnetic blow- 


out has also been used by the same inventors, to cause 


a rapid succession of ares 


Another apparatus for producing compounds of 


nitrogen, devised by H. D. Rankin of Joliet, Ill, Fig. 4 
(patent No. 1,056,830), shows a hermetically sealed 
furnace in which an are is maintained while air at a 
pressure of from three to ten atmospheres is forced 
into the chamber. <At the top of this chamber is a 
water-cooled electrode and around it is the discharge 
pipe of the furnace. This discharge pipe is also water- 
cooled and serves to cool the combined gases just as 
soon as they rise from the are. The electrodes are 
made of metal or of carbon charged with metallic oxids 
to give what is known as a flaming are, which is easier 
to maintain. The pressure of the gases makes the are 
more difficult to maintain, due both to the increased 
insulating 


properties of the compressed gases and to 


the flow of the gases. After the gases are cooled they 
where the oxids of 


water and the oxygen of the 


are led into absorption towers, 


nitrogen combine with 


air to form nitrie acid, according to the commonly 

accepted equation 2H,O + 4NO, + O, 4HNO,,. 
Another method of fixation of nitrogen 

is the invention ef Joseph R. L. Hayden, Fig. 5 (patent 


No. 1,046,421). An electric are is formed inside of a 


noteworthy 


closed air-tight chamber into which compressed air is 


forced. The upper electrode is a hollow rod and the 
are is formed between the lower electrode and the rim 
of this The means for the 
inside of this chamber to escape is by passing through 


this hollow 


hollow rod. only gases 
through the hollow electrode. 
But this electrode has its top connecting directly with 
filled 
This water is kept from escaping as steam by 


are and out 


the bottom of a vessel which is partly with 


water 
means of circulating cooling pipes. The gases are taken 


from this chamber and are run through absorption 


towers where nitric acid is formed. This process has 
after 
The fact that the gases must all pass 


the advantage of cooling the gases immediately 
they are formed. 
through the heated zone of the are insures a thorough 
action. 
But not 
find the electric furnace useful, for a great 
their 


only in these two great industries do we 


number of 
minor industries owe existence to the electric 
manufacture of gas for 


industrial 


furnace. For instance, the 


lighting, heating, and purposes is accom- 


plished by the dissociation of steam in the presence of 
carbon dioxide or a hydfocarbon. The resultant gas 
composed partly of free hydrogen and in part of carbon 
wherever natural or coal gas can 


Murray, Fig. 6 (patent No. 1,056,045), 


monoxide is useful 
be used M. W 
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shows the apparatus necessary to practise such a pro- A Statue from the Land of Semiramis herd, that she was married to a governor of Nineveh, 
cess Two tubular electrodes lead into an air-tight 


chamber the collecting tube of which is provided with By Edgar J. Banks 
a water seal. By means of nozzles, steam and carbon , reagan: the Oriental queen, who, until recently, 
dioxide or a hydrocarbon are discharged into these K 

tubular electrodes. It seems that the metal vapor of 


and won from him by King Ninus, that the king re 
signed to her his crown, that she built Babylen, and 
ruled Assyria for nearly half a century, that she was 
was supposed to have lived only in myth, has at transformed into a dove, and was worshiped as a 
Recently, however, the German excavating 


Assur has 


last become a character in real history. Legend says goddess. 


the electrodes acts as a catalytic agent. One great that she was the daughter of a fish goddess, that she expedition to the old Assyrian capital city 


advantage lies in the fact that the composition of the was miraculously fed by doves and reared by a shep- discovered that one of the legends was true; she 


gas can very easily be determined by add- 
ing the proper constituents. 

The fertilizer industry with its tremen- 
dous possibilities looks largely to the elec- 
tric furnace. The natural rocks that bear 


phosphorus are difficult to break up and 
the tremendous heat of the electric fur- 
nace is one of the most powerful means 
of breaking up these stable compounds. 
Such a process is practised in the fur- 
nace as shown by F. S. Washburn, Fig. 7 
1,044,957 ). 


material such as coke or coal sereenings 


(patent No Carbonaceous 
is charged in with the rock and the charge 
is heated by the passage of the current 
therethrough Air in restricted amounts 
is admitted and the phosphorus is dis- 
placed from the rock by the carbon and 
passes off mostly as the pentoxid of phos- 
phorus The process is continuous, as 
the furnace is of the magazine type. The 
inventor claims tbat by the use of his 
apparatus he can obtain as much as 90 
per cent of the combined phosphorus. 
The product thus obtained can be utilized 
in a great variety of ways, such as in the 
production of fertilizer and matches. 
Another industry that has been aided by 
the introduction of the electric furnace is 
the glass industry The ease of control- 
ling the exact temperature is a great factor 
in the success of the furnace. In a pro- 
cess curried out by Marius Sauvageon of 
Paris, Fig. 8 (patent No. 1,062,362), the 
glass itself forms the resistance material. 


The furnace is started by pouring in some 
melted glass which, as is well known, is 
slightly conductive when in the molten 


condition. The current passing through 
the molten mass furnishes the necessary 
heat to.melt the charge of sand and soda 
material. The 
melted glass flows out from under a bar- 
restrain the raw 


that is used as the raw 
rier which serves to 
material from becoming niixed with the 
finished glass Such a furnace is very 
pleasant for the workmen to handle, as 
the heat is localized at the central point 
of the furnace just where it is néeded, 
glass is withdrawn from the outer 
There is no danger of the 


workmen getting a shock, as the voltage 


and the 


or cooler part 


is low 

A very 
which the electric furnace has been put is 
Howard R. Connel (patent 
No. 1,025,229), whereby jewels for meters 


peculiar and ingenious use to 
described by 


and cheap timepieces are made and fin- 
ished in almost complete form at one oper- 
ation \ carbon block with some hemi- 
spherical depressions is arranged to form 
the holder of some powdered tungsten. 
Upon heating the block in an electrie fur- 
nace the tungsten is fused and forms upon 
its outer part a carbide of tungsten, which 
In each 
depression is formed a small boat-shaped 


is an extremely hard substance. 


bead just right for a jewel. 

Another rather odd use to which the 
electric spark has been put is in a process 
for fumigation and killing of insects, Fig. 
% (patent No. 1,087,744). Two tanks of 
4s, one of nitrogen and the other of 
acetylene, are arranged to discharge their 
contents in the proper amounts into a 
chamber which is traversed by a spark. 
Under the action of the spark the gases 
unite to form hydrocyanie gas, which is 
very highly When used to 
fumigate trees it is usual to inclose the 
tree in a tent and put the apparatus within 
the inclosed space. The control is effected 
by a switch some distance away. 


poisonous. 


_ Cutting Hair by Machine.—In patent 
No. 1,064,053, A. R. Coyle, Jr., of Traf- 
ford, Penn., shows a hair-cutting apparatus 
Which is provided with cutting blades op- 
erated by means of a vacuum and the 
vacuum also serves to draw the hair to 
be cut into the path of the blades or cut- 


ters and delivers the cut hair to a suitable 
receptacle, 

















The shepherd’s rock and inscription from the age of Semiramis. 

















The Van castle wall, built in the time of Semiramis. 

















Remains of a statue from the age of Semiramis. 


was really the wife of a king of Assyria 

Near one edge of the ruins of Assur the 
Germans discovered a hundred or more tal! 
stone monuments, monoliths from four to 
eight feet high, standing side by side like 
gravestones in a cemetery. Most of them 
were inscribed near the top with a few 
lines of ancient Assyrian cuneiform writ 
ing. They were monuments erected in 
honor of the kings and nobles of Assyria, 
and one of them bore the inseription of 
Semiramis, which, with one exception, is 
the only mention of a woman of high rank 
upon the monuments of Assyria. The in 
scription reads: “The column of Sammu 
ramat, the wife of the palace of Samsi 
adad, king of the world, king of Assyria, 
the mother of Adad-nirari, king of the 
world, king of Assyria, , ? of Shal 
manusharid, king of the four regions.” 

Sammuramat and Semiramis were one 
Instead of twenty-two centuries B. C., she 
lived about 750 B. C., and the fact 
that a monument was erected to her may 
indicate that she was really a queen, and 
one of the greatest of rulers. 

Her name to-day is still a common word 
in the more remote portions of the Turk 
ish Empire, throughout all the region from 
Van, the old Armenian capital, to the 
ruins of Nineveh. Shamiram, as she is 
now called, must at one time have been 
the ruler of all that country, for it is 
also filled with monuments associated with 
her name. Local tradition says that she 
was the queen of Van before she became 
the wife of the king of Assyria It is 
the Shamiram aqueduct which still brings 
the water to the Armenian city. Upon the 
summit of a high hill near Van are the 
ruins of a rock-hewn fortress and of 2 
temple attributed to her. Scores of cunel 
form 
from her time. 


city is a high rock surrounded by massive 


inscriptions in the vicinity come 


In the very center of the 


stone walls. Cut into its sides are long 
inscriptions and rock-hewn fortresses and 
a palace in which she is said to have lived 
Upon the summit are the ruins of a forti 
fication. 
who are stationed on the summit of the 
rock, 
greater part of a large black stone 


Recently, the Turkish soldiers, 


discovered among the ruins the 
statue 
Too heavy for them to carry 


ignorant of its value, they left it there 


away, 


among the rubbish, where I found it it 
is headless; the body is broken into two 
parts; its feet, or the pedestal into which 
they were imbedded, have disappeared 
the arms, bent at the elbows, are built inte 
the body; 
ments, probably the symbols of office; the 


in the hands are two imple 


dress is a long tunic open in front with 
fringe along its edges. Though the head 
is missing, the hair was long; traces of it 
still appear on the shoulders 

The date of the statue is certainly the 
same as of the ruins in which it was 


found, and of the inscriptions upon ti 


rocks, or about 750 B. C. It comes from 
the time and people of Semiramis, and 
though probably not of that queen, it is 
the only known 

such, is of unusual historical interest. Re 


Vannic statue, and as 


search in this almost unknown land of 
Semiramis promises to restore the lost 
history, art and literature of the empire 


of this once supposed mythical queen 


Fire Waste at the Conservation 
Congress 

F IRE waste in the cities of the United 

States as allied to forest and water 
conservation will be given a prominent 
place in the deliberations of the Fifth Na 
tional Conservation Congress to be held 
in Washington in November. Facts and 
figures emphasizing the tremendous los 
caused by unnecessary fires will be taid 
before the congress by speakers of na 
tional note and means will be considered 


for the reduction of this vast waste. 

















Fighting in the Air 
By Carl Dienstbach 
ryViike German press was recently permitted to publish 
I the resuits of tests in which many hundred rounds 
were fired from a machine gun mounted 


flight As could be 


of ammunitior 


Zeppelin airship in 


foreseen from the absolute table nature f that gu 
jelatform and from the entire lack of vibration and 
vVaying, these test ere a is successful ; they 
would tf e in af lene discharged at the 
top « meu fhe \ er peaks from experi 
‘ I ng id in aimi from the window of 
t caubil rt tive Vietoria Luise In fu flight 
I e mw j ! rin vere conducted to test an 
hi nt ie defend itself against aeroplanes 
he 7 | I ibe of French aer ines 
rrnan ele veh det tration imperative during the 
proll he Balka ituation The French 
em t ched little Importance to the arma 
ment of the ZAepy in view of the ever-increasing 
‘ nur | I eropiine 
Ae pre reached altitudes, even with 
f bitive to airships, except 
tl d cart g capaci \ 
a ‘ ‘ i g i ff s« it is argued, | the 
i erat igalust t iirship at a 
! f outset Nothing prevet in aero 
| e ft del mucl f its climbi it th tart 
the i ! ! iviator ho crossed 
t i o ad \ 
I It ‘ ‘ fighting is considered a mere 
‘ i te du bet wee two artificial birds 
of pre As the fer ine is sure to get on top of the 
a ‘ ! itter fate seems sealed it 
Ire ‘ . 3 however, interesting to probe the 
juesti red Altitude appears a deciding factor 
becnt it i d that an aeroplane can, by superior 
peed rt i ition to hover “motionless” (rela 
ti rial i tine rship and annihilate it by 
mere droppli i bomb The fallacy of this French 
re ming 1 { col irative velocit of a ma 
ehine gt bullet and a dropping bombs In view of 


irmament and the necessity for the aero 





| sume speed and in the same 
direction as the dirigible, in order to hit the quickly 
moving je i nsidered necessary that the bomb 
hould be dropped from an elevation of no less than 
2.000) feet above the airship The calculations which 
permit an aeroplane while flying across the ground to 
hit a target ith a bomb by properly considering and 
tit iring its ow eed relatively to the target and its 
distance from the ground, are no help in aiming 
ta iirsht! t) y the aeroplane’s own velocity need 
he considered ! fighting an enemy on the ground, but 
t} elative speed between an airship with a motion of 
j own and a ieroplane (and also the vertical dis 
tance) is sucl i indefinite quantity that no reasonable 

ulation can be besed upon it Nothing remained 


} 


but to make wwe of the aeroplane’s superior speed in 


} ing straight over the dirigible and 

far impro g the aim that hitting became 

reasonably certa even at a vertical distance of 2,000 
feet 

It remal to be seen how this theory works out in 

practices rhe accuracy of the modern machine gun is 


such that in the opinion of military experts it does not 





sufficiently seatter its bullets; it absolutely depends on 
having the correct range In this respect a company 
of infantry is better than a Maxim But precious 


amrmuniti r be wasted in the air by scatter 





ing the bullets, and “correct” range is “guaranteed,” 
if the enemy can be hit point blank from a safe dis 
ul 

rl inven 1 of the steelclad “S bullet,” pointed as 
sharply as an arrowhead, seems almost designed for 
aerial use Indeed, it barely antedated the airship 
It doubled the point-blank range which had already 


been pushed to S20 feet with the former blunt bullets. 


an the point-blank range is again 





doubled aeroplane is in peril at any 


point of an extensive zone around, and especially above 
an armed Zeppelin The 
es a gun platform and the ever-increasing independence 
range finding, uncertain in the air the higher 


of the mod 


latter's wonderful steadiness 


the angle of fire ind the perfect accuracy 


ern machine rifle are formidable factors that must be 


reckoned with it goes without saying, that the gun 


on top of a in will be intrusted to the crack shot 





of a regiment 


ro u dropping bombs against such a weapon 


seems like a return to the medieval practice of 


pouring pails of boiling pitch At a vertical range 


of two thousand feet, the distance of about seven 
city street it would not require exceptional skill 
to hit an seroplane, in its broadest aspect, which has 


tationary with reference to the 


dirigible if it is te use its bomb effectively A bomb 


Thirteen 


requires thirteen seconds to drop 2,000 feet 
seconds is time « ugh to evade au unwelcome visitor 
fr tli i hit KY 
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In the clear air of the upper regions, a good pair of 


binoculars will enable a look-out on the steady dirigible 
to study in detail an aeroplane, “stationary” at 2,000 
feet rhe release of the bomb could no doubt be plainly 


twilight with the help of the powerful 
mounted on all big dirigibles) and an 


seen (even in 
searchlight now 


nstantaneous electric signal to the helmsman will com- 


pel the airship to turn Running sixty-nine feet a sec 
ond, and, on account of the immense surface of the 
hull in proportion to the total weight, very quick to 


from the point aimed at 


the airship will 


obey its rudder, it will be far 
when the bomb at last arrives But 
for the aeroplane to remain 
turn and circle all 
This 


travels 


mike it so easy 


vertically above it It 


hardly 
will surely 
trying to get at it. 


the time the aeroplane is 


will not interfere with its own fire (a bullet 


2,436 feet a second in a practically straight line at very 
insignificant adjustment of 
wind being required) 
but will hopelessly disconcert the aim of the man who 
: mbs lor this there are 


high angles only an 


the sights to the known relatiy 


I 


is directing the aeroplane’s b« 





veral reasons. The eye alone can hardly determine 
whether the aeroplane is fifty feet out of a vertical line 
used by Lieut. Scott 


aiming bombs begins to oscillate and 


of 2,000. The suspended telescope 
for more exactly 
fails utterly in zigzag flight A bomb released during 
flies 
allow it to drop 
ascertain the exact horizontal component of its traject 
ory A released turns (if the airship 
should ever give such a chance to the aeroplane, which 


because centrifugal force does not 


there is no 


a turn wild, 


vertically, and way to 


bomb between 


“copy” its every twist) 


the turn, the 


to stay right above it has to 
is detlected because, after retardation by 
speed is not uniform, 


airship’s (and the aeroplane’s) 
This, with the bomb’s added retarda 
tion by the “relative” wind, is liable to drop the best 


behind the 


but accelerating 


Finally, without 


unaffected by ir- 


fimed bomb airship 


an automatically vertical telescope, 
regular flight, and also the highest skill in steering, it 
is impossible to remain straight above the constantly 


turning dirigibk The task is further complicated by 


the need of maintaining stability in the wind, to which 
need the dirigible is not subjected 

The fact that light 
and large surface are 
through different wind strata, applies to all bomb work 
armoring 


aeroplane bombs of small mass 


deflected in passing 


always 


on aeroplanes There is but one remedy 
and getting pearer, even though it 


But with 


the aeroplane’s car, 
means destruction by the airship’s explosion 
The wings, 


Armor, 


a machine gun it is possible to fell a tree 
which cannot be armored, are vulnerable spots 
moreover, will surely compel the use of small cannon in 
place of machine rifles. The use of small cannon will 
attempts to arm 


out with 


result of the 
aeroplanes with Fighting it 
both sides will be the natural end of the 


also be the eventual 
machine rifles. 


firearms on 


present misplaced hawk-like tactics 
But if the airship mounts weapons which an aero- 
plane can also carry, it will, with its huge hulk, be at 





a disadvantage against a fleet of smaller aeroplanes. 


Naturally it 





must make good use of its capacity 


longer range, and 


Then they will 


for mounting heavier pieces with 
keep the aeroplanes at a safe distance. 
be shattered Before their own weapons get into eflicient 
cannon an airship can 


as a rifle. We 


range, because the heaviest 


mount are almost as quick and handy 
appear on the large 


can depend upon seeing cannon 


dirigibles in strict accordance with the stage of develop- 


ment of their adversaries, just as we saw machine 
guns appear, which are ample protection while aero- 


intention than flying over the 


Lewis Oliver, 


planes have no worse 


airship and dropping bombs who flew 


Adrianople, says: “It is no easy thing 


over besieged 


to regulate one’s aim with bombs—I have tried it.” 


What Are the Ten Greatest Inventions ot 
Our Time, and Why ? 


A Prize Article Contest Open to All Scientific 
American Readers 

; ae November Magazine Number of the Screnriric 

AMERICAN is to be devoted in part to a review of the 
great inventions of our time. Because a large number 
AMERICAN readers are either inventors or 
users of their 
judgment of the inventions produced in our time which 
called the greatest, their 
paramount 


of ScrentTiri1 
inventions, it seems to the Editors that 
deserve to be appraisal of 
the relative importance of the technical 
achievements of our day, would be of peculiar value 
and interest. Therefore, it has been decided to leave 
the entire subject to them 

The publishers of the offer 
three prizes of $150, $100 and $50, respectively, for the 
three best “What Are the Ten 


Inventions of Our Time, and Why?” 


ScreENTIFIC AMERICAN 
articles on the topic, 
Greatest 
Contestants for the prize must observe the following 
rules; 
l Each article must discuss and answer the follow- 
ing three questions 


a. What, in your estimation, are the ten greatest 


inventions produced within the last twenty-five years? 

»b. What are your reasons for this selection? Justify 
your selection in each case. 

c. To what person or persons is the greatest credit 
due in the developing and perfecting of each invention 
which you have selected? 
must be covered in a 
2,500 words in 


2. The entire subject type 


article not exceeding length, 


be treated as simply, lucidly and non-tech 


written 
aud must 
1ically as possible. 

3. In deciding what are the ten greatest inventions 
of our time, the contestants are limited to machines, 
devices and discoveries commercially introduced in the 
last twenty-five years. 

4. Since the ScieNnTIFK 
journal of practical information,” and its readers prac 


AMERICAN is “the weekly 
tical business men and inventors, the articles submitted 


should deal only with patentable inventions and dis 
coveries 

5. In order to guide the contestant in deciding what 
is a great pioneer invention of our time, it is suggested 
that practical success and general usefulness to man- 
kind be used as a test. 


been suggested long ago and its underlying theory even 


A modern discovery may have 
worked out mathematically, as in the case of wireless 
falls within “our time,” 


accessible and 


telegraphy, but nevertheless it 
if it has 
within the last 
should not be the 


made generally useful 


twenty-five 


been 
commercial 

The fly 
millions to the na 


years. But 
sole criterion. 
ing machine has not yet added 
tional wealth; but, for all that, it is a great invention 
well-known and 


success 


of our time. Mere improvements on 
successful devices are not to be numbered among the 
great inventions of our time. Because an invention was 


more than twenty-five years ago it is 
not necessarily debarred. The date of commercial in 
troduction not the date of the patent The 


have been actually pat 


first patented 
gxoverhs. 
invention, moreover, need not 
matter must 
is merely a test of commercial 


ented, but its subject be of a patentable 


nature Patentability 
practicability. 

6. Contestants must not disclose their identity. Each 
article must be signed with an assumed name and must 
be accompanied with a sealed envelope, on which the 
assumed name is written, and in which the real name 
and address of the author is contained. 

7. Contestants address their articles, 
panied by the envelopes containing their real 
to “The Invention Contest Editor of the NSclentiri 
AMERICAN, 361 Broadway, New York city.” 

8. The articles will be passed upon by a Board of 
future 


must accom- 


hames, 


Judges will be announced in a 
issue of the ScrENTIFIC AMERICAN, 
9. The Board of Judges will receive only the arti 


whose names 


cles submitted; the envelopes containing the true names 
and addresses of the authors will remain in the pos 
session of the Editors of the Screnriric AMERICAN. 
When the judges have made their decision, the Editors 
will open the envelopes of the winning contestants and 
notify them of their success. 

10. The decision of the judges will be announced in 


the ScreENTIFIC AMERICAN of November Ist, 1913. The 
prize-winning articles will be published in the order 
of merit in consecutive issues of the ScrenTIFIC AMERI 


cAN, beginning with the issue of November 1st, 1913. 
11. The Editors of the Scrlentiric 
the right to publish in the Screntiric 
ScIENTIFIC AMERICAN SUPPLEMENT articles which have 
not been awarded prizes, but which are deemed worthy 


AMERICAN reserve 
AMERICAN or the 


of honorable mention. 

12. While 
pictures with their articles, illustrations will be wel 
need not be 
AMERICAN 


contestants are not required to supply 
comed. If drawings are submitted, they 
elaborate; the staff artists of the ScrenrirK 
will work them up for reproduction, provided the mate 
Do not send pictures torn 
they 

their 
copyright 


rial supplied is intelligible. 
from periodicals ; 
reproduced and 


books and cannot always be 
satisfactorily, 
constitute a 


“copyright” are 


unauthorized re 
infringement. 
they 


production 
If photographs marked 
should be accompanied with the copyright owner's writ 


may 
sent, 


ten permission for their reproduction. 

13. Members of the staff of Munn & Company, In- 
corporated, publishers of the ScrenTiric AMERICAN, and 
of Munn & Company, solicitors of patents, are excluded 
from the contest. 

14. All articles will be received up to 5 P. M., 
tember Ist, 1913. 


Sep- 


The Problem of Fuel in France.—The French Automo- 
bile Club lately decided to appoint a technical commis- 
sion for the purpose of looking into the matter of finding 
a new liquid fuel for internal-combustion motors and also 
of increasing the economy of running engines with the 
present fuels. The commission is headed by the Prince of 
Arenberg and contains well-known technicians such as 
De Knyff, Chasseloup-Laubat, Famechon and others. 
One of the questions which is being agitated of late is to 
provide a combustible of home production so as to be 
independent of other countries, especially in case of war. 
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Correspondence 


{The editors are not responsible for statements 
made in the correspondence column, Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.) 


Price Protection 


To the Editor of the ScrentTiFic AMERICAN: 

This company believes in the principle of retail 
price maintenance because this is the best way to 
assure absolute fairness to consumer, retailer and 
manufacturer. Such maintenance does not mean mon- 
opoly and experience proves that well sustained prices 
on well-known and dependable products means lower 
and fairer cost to the user on general products. 

Unfortunately trade conditions have not permitted 
us to put this principle into practice in our own 
lines; but this does not’ change our desire to ac- 
complish it whenever possible. 

Tue Lowe BrotHers Company, 

Dayton, Ohio. C. H. Lowe, Vice-President. 


Price Cutting and Its Bad Effect 


To the Editor of the Screntiric AMERICAN: 

A dealer having the exclusive agency for an adver- 
tised line of goods (unpatented) usually undertakes 
and of necessity does carry a suitable stock of such 
goods; and as the manufacturer does not sell the 
same goods to anyone else in the same city, and 
does not himself sell goods direct to consumers at 
cut prices, the dealer is thus assured of his legitimate 
profit. 

If, however, the manufacturer is compelled to sell 
other dealers in the same city, or is forbidden by 
law to fix the price at which the goods are to be sold, 
the dealer no longer has an incentive to carry a stock 
of goods, and in a short time it comes about that no 
one in that city will carry a stock of goods because 
there is no profit in handling them. 

The invariable desire of the manufacturer is to 
make the selling price to the public, especially of 
unpatented goods, as low as possible, fixing the profit 
of the dealer as small as the dealer can be satisfied 
with, in order that his goods may move freely; and 
the effect of an exorbitant price is always disastrous 
to both the manufacturer and dealer, because it 
tends to diminish the sale of the goods. 

GLOBE-WERNICKE COMPANY 


Cincinnati, Ohio. H. C. Geiser, President. 


Compulsory Licenses Under United States 
Patents 


To the Editor of the ScrentiFic AMERICAN: 

One of the provisions of the Oldfield patent bill 
that is now before Congress is for the compulsory 
granting of licenses under patents that are not being 
adequately worked. In this connection, it is inter- 
esting to recall that England has had a similar pro- 
vision in operation since 1883. Under an act of that 
date, any person who could show that a patent was 
not being adequately worked in England, or that the 
reasonable requirements of the public with repsect 
to the invention covered by the patent were not 
being supplied, could compel the patentee, by proper 
suit, to grant him a license to manufacture under the 
patent. From 1883 to 1897 only three suits were 
filed asking for such licenses, and none of these ever 
proceeded to a hearing. Since 1897 a few suits have 
been brought, but generally speaking, there seems to 
be a disinclination to invoke the privileges of this 
law, due in some measure, no doubt, to the fact that 
a formal application for a license in such case would 
apparently carry with it an admission on the part 
of the applicant that the patent is valid and that the 
device he wishes to make is an infringement, and manu- 
facturers are not prone to make such admissions. In 
most cases, it is preferable to endeavor to evade the 
terms of the patent and let the patentee be the com- 
plainant in a suit, thereby placing the burden of the 
litigation on the patentee, and placing the manufacturer 
in a better position to negotiate a license by com- 
promise. 

A later act (1907) amplified the earlier law some- 
what by providing that the reasonable requirements of 
the public should be deemed not to be satisfied if any 
trade or industry is unfairly prejudiced by the patentee 
hot manufacturing the patented device to an adequate 
extent or supplying it or granting licenses to manus 
facture it on reasonable terms, or by conditions 
attached by the patentee to the purchase, rental, or 
use of the patented device. Still, in 1908 there was 
only one petition filed under this law, and that was 
withdrawn by agreement between the parties. 

The basic principles of patent jurisprudence being 
the same in this country as in England, it is reason- 
able to suppose that a law like the above would be 
of no more use here than it has proven to be in 


Great Britain. A law that has been practically a 
dead letter in England since it was put on the statute 
books in 1883 is certainly of no value on the statute 
books of the United States. 
Tue Packarp Motor Car Company, 
Mitton Tisspetts, Patent Counsel. 
Detroit, Mich. 


Fixed Prices Protect the Consumer 


To the Editor of the Screntiric AMERICAN: 

The manufacturer must say at what price the re- 
tailer shall sell his product, and the law must compel 
the retailer to do this fo protect the consumer. 

How? Because stores cut prices on certain advertised 
articles to attract trade on other articles, sacrificing 
their profit on an advertised article to make it up on 
articles that yield an abnormal profit, i. e., a profit 
that will cover the loss on the advertised article cut. 

Therefore the consumer has been mis!ed and deceived. 
The manufacturer’s business has been injured, for other 
retailers who desire to sell his goods at a living profit 
will not handle an article which they cannot sell at 
full profit. 

Should two manufacturers of a similar article get 
together and agree to sell their goods at the same figure, 
that would be an act in restraint of trade. But when 
one manufacturer seeks to fix his own price, other manu- 
facturers of the same thing may fix their prices a little 
lower, if they wish to. 

YawMAN & Erspe MANvracturina Company, 

Rochester, N. Y. Puitiep H. YAwMAN, President. 


The Danger of a Distributing Trust 


To the Editor of the Sctentiric AMERICAN: 

We believe that present American legislation and 
court decisions on price maintenance are made under 
a misapprehension of facts, and that the purposes 
which it is intended to accomplish by such activities 
will not be covered, but quite the reverse. All legisla- 
tion along such lines has been advocated upon the ground 
that it would prevent monopolies and trusts from having 
undue profits. As a matter of fact, these great organiza- 
tions will escape, because practically all of the great 
trusts have their own distribution. It will be the 
smaller concerns and those doing an honest and legiti- 
mate business, attempting to do nothing except protect 
their customers from unfair competition and to main- 
tain the quality and standard of their products, who 
will suffer. It will be impossible for any person having 
a known brand and reputation for quality to maintain 
its quality if he is not allowed to protect the price 
at which such merchandise is resold. It will be used 
as a ‘football’ and ‘‘catchpenny”’ by the great depart- 
ment stores and mail order houses, who ask nothing 
better than the opportunity to sell something of known 
standard for a less price than it can be sold at by any- 
body else, no matter whether they make a profit on it 
or not, in order to attract customers for less worthy 
merchandise. 

There is fast arising in the United States a situation 
which it will be much more important for the Gov- 
ernment to control than the producing trusts. The 
most oppressive of all trusts would be a distributing 
trust, which would have control of and tyrannize over 
all small producers. This is a condition which is not a 
figment of the imagination, but it does to a certain 
degree already exist, and the smaller tradesmen, who 
perform a great service for the community, and who 
make their living chiefly from standard merchandise 
of known merit and of standard price, are to-day in 
danger of being run out of business by price cutting 
of great department stores and mail order houses doing 
a cut-throat business. There are to-day in the United 
States five dry goods retailers who each distribute 
over $25,000,000 worth of merchandise a year, not 
to mention mail order houses that do a business cover- 
ing everything from barbed wire to a handkerchief. 

The real menace of the United States to-day is price 
cutting, not price maintenance. CHENEY BRoTHERs, 

South Manchester, Conn. By Horace B. CHENEY. 


Price Fixing and Competition 
To the Editor of the Screntiric AMERICAN: 

We are deeply interested in the question cf ma‘ataine 
ing uniform retail prices on advertised articies, whether 
patented or not, when the manufacturer thereof is 
subject to full and free competition. We believe this 
would be to the best interests of the public, the retail 
dealer, and the manufacturer. Our position agrees 
with that taken by Mr. L. 8S. Brandeis in an address 
delivered in New York May 14th at a dinner given by 
the Association of National Advertising Managers. 
It is summarized in the May magazine issue of the 
Outlook. 

To illustrate: We have manufactured for half a 
century or more an instantaneous chocolate of unusual 
merit. This is sold to retail grocers at 624% cents a 
pound, and the advertised retail price is 75 cents a 
pound, showing for the retailer a profit on his selling 


price of about 17 per cent. The majority of deaiers 
do not sell this article, chiefly because the leading 
grocers for many years have sold it at ‘“‘eut prices” 
ranging from 65 cents to 70 cents a pound. The stores 
that cut the advertised retail price are willing to sell 
instantaneous chocolate at a price that nets them a 
loss, when their cost of doing business is considered, 
making of course more than the average profit on 
articles that are not advertised and on which there is 
no standard price. The results of this condition are 
to prevent the wide distribution of this specialty, as 
the average dealer does not care to carry in steck an 
article that allows him less than a living profit, making 
it unprofitable for us to advertise it. This price cutting 
finally results in a failure to serve the large numbers 
of people who would be glad to purchase the chocolave 
at the fair competitive price of 75 cents a pound at 
the nearest grocery store. Please bear in mind that 
this price is fair, based upon the cost of producing the 
article, and is in direct and full competition with every 
other chocolate on the market. It happens to be the 
highest priced of all, but there is absolutely no reason 
for anyone paying the price except the unusual quality 
of the product. 

We believe that when we sell this article by means 
of our own publicity campaign we should have the 
legal right to fix the retail price, and that the law should 
protect us, and the public and the average dealer against 
the price cutter. 

But we expressly do not believe that any retail price 
should be protected that is not regulated by full and 
free competition. That is, we do not believe t! 
manufacturers or trusts should be permitted to fix 
high prices by eliminating competition, nor should they 
be permitted by temporarily cutting prices to destroy 
the business of smaller competitors, their usual method 
of securing a monopoly. 

SrerpHeN F. Wuitman & Son, Inc., 

Philadelphia, Pa. J. W. Wueetock, Adv. Mer. 
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The Birth-months of Genius 


To the Editor of the Scientiric AMERICAN: 

The influence of season upon the human embryo, 
in so far as concerns the mental and moral traits of the 
after-born individual, appears to have received scant 
attention at the hands of science. Its influence upon 
the physical organism seems not to have challenged 
over-much investigation. As a possible factor in sex- 
determination the subject has been considered, and the 
conclusion reached by Dusing and others that more 
males are born in the human family during the coid 
months of the year. That temperature, however, and 
seasonal changes may have many indirect and as yet 
unsuspected bearings upon embryonic life appears to 
be recognized by scientific writers. 

As affording a basis for a future study of the influence 
of season, during the sensitive stages of the pre-natal 
life, not only upen the physical but upon the mental 
and moral being of the individual in after life, the 
present writer has tabulated the birth-months of th: 
world’s thousand most famous men and women, using 
for the purpose the list of names published by Prof 
J. McKeen Cattell in the Popular Science Monthly for 
February, 1903. Of the thousand names, the informa- 
tion desired was afforded as to 431 by the authorities 
at the writer’s command, and of these 45 were bern in 
January, 40 in February, 34 in March, 36 in April, 
38 in May, 26 in June, 29 in July, 34 in August, 36 in 
September, 36 in October, 41 in November, and 36 
in December. 

A tabulation by vocations of the names in our lists 
yields some curious results. Of the eminent personages 
eonnected with the church, for example, we find that 
27 were born in the latter half as against 8 in the earlier 
half of the year, and much the same is true of poets, 
with whom the ratio is 25 to 15, and scientists, with 
whom the proportion is 30 to 24. On the other hand, 
25 philosophers saw the light in the earlier half as against 
15 in the latter half of the year, and in the case of states- 
men the numbers are 25 to 20, in the case of military 
characters 22 to 13, in the case of musical composers 
8 to 4, painters and sculptors 8 to 6, and in the case 
of writers, including historians but not including those 
classed in the biographical dictionaries as philo ophers, 
26 to 25. 

Not unlikely, these figures are merely accidental 
and without special significance. It is noteworthy, 
however, that the calendar of birth-months for men 
of genius, formulated thus from the writer's data, 
appears to answer closely to that for the ordinary 
population, for, according to Mulhall’s ‘Dictionary 
of Statistics,”’ the birth-averages, by months, for Europe 
are: January 107, February 107, March 107, April 
103, May 99, June 94, July 93, August 95, September 
101, October 99, November 97, December 98. Alike 
in our table and that of Mulhall, be it remarked, a 
decided diminution in number of births appears for 
June and July, and in both the earlier months of the 
year show a larger average than the closing months. 

Fort Worth, Texas, Cuagies Kassex. 















































Stassano electric are furnace at Turin, Italy. 
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The Electric Production of Stee 
4 -" . ° > .* rm . % , 
From the Early Experiments of Siemens to the Thirty-ton Furnace of To-day 
I ‘ possible, within the limits of the melting the « rge beneath it by radiatior As we shall opment of electrical engineering had advanced to the 
I ‘ i ittempt an elaborate and detailed see later, these t furnaces anticipated two of the point which warranted, or seemed to warrant, its ap- 
: f ti ‘ of the art of applying electric modern, well-known, electric steel furnaces. Like many plication to steel making on a commercial scale, it was 
i i l ion of ire and steel Our pur a famous inventor, Siemens was ahead of the state of inevitable that the early efforts would be directed to 
1™ t) ea brief umé, commencing with the art; it is the modern development of electrical engi the substitution of electrical energy for the fuel and 
f f Siemens in the late seventies, and neering that has made it possible to apply his system hot blast of the smelting furnace; and the efforts of 
‘ re important steps by which the to the reduction of ste« nmmercial quantities early inventors were directed mainly to the produe- 
‘ up to its present degree of effi THE ELECTRIC SMELTING FURNACI When the devel tion of a successful electric smelter. Of this type was 
cler the Stassano furnace, the latest form of which is shown 
I ‘ of this latest development in the in the accompanying illustrations. This is a rotating 
™ , nd steel is little understood by the furnace, which consists of a cylindrical steel casing, 
“iy be surprised to learn that the Q lined internally with firebrick, and rotates about an 
P is been brought to a state of such x* * J inclined axis upon a set of rollers. The charge con- 
the le ow possible to turn out a steel a = sists of iron ore pulverized and made up, with charcoal 
t the costly erucible steel. in such SS and other necessary elements for reduction, into bri- 
i t ‘ price that it is becoming avail | quettes. The current is passed through the lower chan- 
il of the heavy trades which hitherto have - = J qf —a nel by contact rings, and projecting into the furnace 
ine ‘ i to the use of Bessemer and open-hearth 4 | 3 are several electrodes whose position is regulated by 
l ene 1 ScreNTIFIC AMERICAN will 2p ‘ ; A: —t+-+-4 3 means of cylinders, one of which is shown in section. 
reci fieance of the above fact, when we } As the gases are formed, they are led off through the 
t ral ire being made in commercial i top of the furnace. One of our illustrations shows an 
f fr e high-grade steel which it is now | | installation of this kind which is now at work in the 
Tr wlu i the electric furnace, and that 2 = government shops at Turin, for the melting of steel 
the e of their purity, bardness and du : scrap 
th i ctive service that they are we . f That there will be any world-wide substitution of 
der the heavier wheel loads and ¥ | the electric reduction furnace for the present blast fur- 
d f odern railway traffic. even under _— oe ? = = nace is unlikely The change can be made profitably 
{ f winter temperature only in those localities where coal is dear and the pro- 
M ‘ e steel rail enters so largely into duction of electric energy is cheap. As matters now 
tl ife railroad travel, we have men stand, if the electricity has to be generated through the 
loned 1 ‘ s one of the heavier products that medium of coal-fired boilers, steam engines and dyna- 
! t excellent qualities obtainable by ele« a r 3 ee - mos, the electric smelter Cannot possibly compete with 
| must not be supposed, however, that : the biast furnace; but it has been proved, notably in 
lof tion of electric refining is limited to Sweden and also in California, where fuel is relatively 
pecialties. We have before us the Latest type of Swedish electric smelting furnace. dear and the supply of electricity generated in hydro- 
stu Heroult electric furnaces now in opera electric works is abundant and cheap, that excellent 
th d d ind the kind of materials they pro J * ae | pig iron may be produced successfully on a commercial 
du ind from this we tind that, among other products aa + scale 
hey are t ing out steel for the construction of war The Noble Electric Steel Company of California, 
materia rt guns, protective shields, projectiles, where charcoal is obtained at low cost, are using sue- 
‘ ind for comotive tires and axles, seamless tubes, cessfully an oblong furnace with four electrodes pro- 
a T h re and wire rods, tool steel, high | jecting downwardly from the roof of the furnace. The 
grude « l other products calling for steel of Swedish reducing furnace follows in construction the 
hivh ou general lines of the blast furnace, the charge being in- 
inti e appearance of the electric furnace, the pro troduced at the top and the hot metal being tapped 
c iki the bulk of the commercial steel for off at the bottom. The place of the hearth of the blast 
! eumes, gird plates, rods, ete., consisted in the furnace is taken by a domed receptacle built at the 
uae gx of the iron ore in the blast furnace, by charg bottom of the furnace, through the roof of which from 
i the furnace with iron ore, coke and limestone, and two to six electrodes project diagonally into the fur- 
edu “ by the fierce combustion of the charge nace. That the Swedish works are producing pig iron 
under t ict of a powerful hot blast. The molten on a commercial scale is shown by the fact that last 
vas then rid of its impurities either in the Besse- year the total output was about 29,000 tons. 
ue erter or in the open-hearth furnace, in the Evectric ReEFINInGc Furnaces.—The field of electric- 
inst f which treatment the steel was brought up ity in the manufacture of steel will be confined mainly, 
to the proper composition by the further elimination of for the present at least, to the refining of steel. For 
mpuritt nd the regulation of the desired amount | this work the various furnaces may be divided under 
of carl nd other desirable constituents. Great as three types: First, those in which the heat is produced 
were the im ements effected by the introduction of by the resistance of the metal in the bath, a type which 
tv Bessemer converter and the open-hearth furnace, has never passed the experimental stage; second, those 
be " the quantity and quality of the product, the | in which the heat is due to electric current induced in 
furt he wuirification of the steel and the securing of the — ——o a ee eaaaes the bath; and, thirdly, those in which the metal is 
high wterial of the crucible process, without an Section through Stassano furnace. heated by an electric are (either by direct contact of 
undue increase the cost, has been the the are with the metal or by radiation 
goal at wh the steel makers have from a super-imposed are). Of the 
timed =f many a decade past It is three types, the electric-are furnace is 
ely because the electric process ren the most successful, and it is in such ex- 
det t possible to make steel in large tensive use as to warrant the belief that 
juantities possessing the high qualities at least for the refining of steel it may 
if crucil that electric refining has ultimately have exclusive command of 
proved suc i le contribution to the field. The induction furnace, which 
the metallurgy of was formerly a promising rival, has done 
Sir Wi { SieMeNs.—For the gen good work and is still in use in some of 
e of ‘ tric refining furnace, we the more important works, particularly 
must go back some three decades and in Germany. The resistance furnace has 
peak of the issic experiments of that gone very little beyond the experimental 
noted it Sir William Siemens stage in the refining of steel. 
fi w the great possibilities of THE GIN ReEsisTaANceE FuRNAcE.—The 
he electric ft ce for steel manufac Gin furnace, as shown in our illustra- 
ure Hy two furnaces, one of tion, consists of a car, upon which is 
which crucible of graphite o1 constructed a furnace of masonry, pro- 
m her 1 ictory material, which vided with a long serpentine channel A, 
is | in insulating jacke connected with electric pole pieces at B. 
me elec cle is held in the bottom of This channel is filled with the metal to 
1 erucil d another passed through be treated through hoppers H. The de- 
che co provided with a de sired temperature for treatment is ob- 
lee ft ntaining it at the proper dis tained by varying the current passing 
fre t er electrode. The into the hot metal in the bath. 

d he furnace and cov THE KJELLIN INDUCTION FURNACE.— 
red the ver electrode, and the are The induction furnace, of which the 
as formed between this charge and the _ "RR Kjellin, shown in the accompanying 

er le In his other furnace es illustration, is a well known example, is 
electrodes we placed horizon practically a large crucible free from 
lo e one another, the arc 


electrodes in which the steel is heated by 
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The Gin resistance furnace, an early experimental 
type. 

















Kjellin induction furnace. 


an induced current The charge is protected from 
the action of any furnace gases and from oxida 
tion. This furnace consists of an annular hearth 

{ formed in the masonry body of the furnace; an iron 
core (, one arm of which passes through a central 
hole formed within the annular hearth, this arm being 
surrounded by a primary coil D The charge in the 
annular hearth 1 is maintained at the desired tempera- 
ture by varying the current through the primary coil D. 
The furnace is closed by removable cover plates, not 
shown in our drawing 
~ THE RécHLING-RopENHAUSER INDUCTION FURNACE. 
The Kjellin furnace above described is necessarily of 
limited capacity, and both its diameter and cross sec 
tion must be increased if there is to be an increase of 
the charge. If the cross section is increased, the elec 
trical resistance would not be sufficient to obtain the 
necessary working temperature. If the diameter is 
increased, the distance between the primary and second- 
ary windings and the magnet coil would likewise be 
augmented in proportion and the losses due te disper 
sion would be increased. These difficulties were sought 
to be overcome in Germany by Roédchling and Roden 
hauser, and in Norway by Hiorth. 

The Réchling and Rodenhauser furnace, like the 
Kjellin, is of the induction type, but with a single pri 
mary winding A around each iron core. The bath is in 
the form of a figure 8, with that portion of it D lying 
between the two cores of much greater width than that 
C lying outside of it The secondaries are two: one 
being the molten metal, and the other a copper wind 
ing B, which is connected with metal plates FE in the 
furnace walls. The current passes from B through F 
and a mass @ of highly refractory electrie conductors, 
to the metal J) in the bath. The metal is thus sub 
jected to heating effects both by direct induction and 
by the current passing through the bath, between the 
opposite sets of electrodes F. 

HEROULT ELECTRIC FURNACES IN OPERATION OR BUILDING, 
MARCH Ist, 1913. 


Number of furnaces Production in 


Building Operating tons per year 

Germany 6 13 $25,750 
United States { 9 164,500 
England 3 } 77,500 
Austria . 3 4 16,500 
Italy . 2 2 41,000 
Belgium . ” 7 30,000 
Russia .. 3 30.000 
France F 1 » 11.500 
Sweden ; 1 3.000 
Switzerland 1 2 500 
Hungary . ‘ 2 1,500 

21 41 833,750 


THE Herour Enecrric Arc FurNace.—We have so 
recently (Screntiric AMERICAN, June 7th, 1913) de- 
scribed the 15-ton Heroult furnace as installed by the 
United States Steel Corporation at their works at South 
Chicago and at Worcester, Mass., that a brief reference 
= Suffice in the present article. The Heroult furnace 
ls broadly similar in its construction to an open-hearth 
furnace. It is so supported as to have a tilting motion 


from the charging to the pouring side. The necessary 


temperature is secured by the fierce heat of an electric 
are formed between electrodes and the metal bath. The 
electrodes pass through the roof of the furnace and are 
maintained at the required distance above the hot 
metal by automatic, electrically-controlled devices. 

The phosphorus is removed in the basie electric fur- 
nace in much the same manner as it now is in the 
basic open-hearth furnace—by the use of lime and oxide 
of iron. The resulting slag containing the phospho- 
rus is tapped off, and a new slag of burned lime and 
fluor spar is formed. When the slag is molten, coke 
dust is added, and the resultant carbide of calcium is 
produced. The free carbon, and, possibly, the carbide 
of calcium in the slag, with the aid of the carbon and 
manganese in the bath, eliminate the deleterious oxy- 
gen from the steel. 

The advantage of this process of refining is, that the 
resulting steel is free from segregation, is almost per- 
fect in structure, and shows no oxide or slag inclos 
ures under the microscope. <A similar furnace is in sue- 
cessful operation at Worcester, Mass. 

That the electric furnace of large size is capable of 
turning out large quantities of steel, such for instance 
as are required for rail manufacture, is shown by the 
results obtained by the United States Steel Corporation, 
who, by the way, have expended in their experimental 
work, to date, over $800,000. They have already pro- 
duced about 10,000 tons of electrically-refined steel rail, 
and most of it has been in service for the past three 
and one half years. During that time there has not 
been a single case of breakage, the steel, in addition to 
its purity, showing a remarkable toughness. 

The great strides which have been made in electrical 
refining during the past few years are shown by the 
table published on this page, from which it is seen that 
Germany heads the list with an annual output of 
425,750 tons of electrically-refined steel, followed by 
the United States with 164,500 tons, the total output 
being 833,750 tons for the world. This for the Heroult 
furnace alone; and if to these totals are added those 
for electric furnaces of all kinds, it is found that 
the annual output has already reached the remark 
able total of over one million three hundred thousand 


tons. 


The Measurement of Lights of Different 
Colors 


ROF. HERBERT E. IVES in two learned technical 

articles which have appeared in the Philosophical 
Magazine gives the result of an investigation into the 
photometric effects of lights of different colors. His 
results are interesting enough to present in a popular 
account. 

The advent of incandescent lamps of great efficiency 
and other new lights with a wide range of color, the 
prospect of an even larger variety in the near future 
which will diverge in tint still further from present 
illuminants, all render the problem of measuring the 
luminosity of various hues, one of great importance. 
The mere comparison of two differently colored lights, 
is no more possible than is the exact comparison of 
sound with odor. Some methods, of course, have been 
discovered which in the process of measurement evade 
or eliminate the differences in hue. But different 
methods require ‘different standards and Dr. Ives pro 
poses to obtain a relation between the various criteria 

The chief obstacle, he says, in the way of giving pref 


erence to one method over another is a woeful want 

















The Heroult 15-ton are furnace at South Chicago, 
Ill., and Worcester, Mass. 
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of statistics or data. These defects Dr. Herbert Ives 
proposes to remedy. Of the methods of light measure 
ment which have been applied to differently colored 
lights, one is the method of equality of brightness. Two 
colored lights illuminate two portions of a background 
or photometric—measure of light—screen. The rela 
tive intensities of illumination from the two lights are 
changed until the two differently colored fields give 
sensation of equal brightness. The illuminations are 


then said to be equal. 

The method of acuity of sight is merely the way of 
proving two colors equal when the same fineness of 
detail is just distinguishable by each, while the method 
of critical frequency holds that two illuminations are 
equal when the flicker produced by rapid alteration of 
one illumination with black disappears at the same 
speed of alternation as the other. 

Two illuminants are also said to be equal when 
upon rapidly alternating one with the other no sen 
sation of flicker results. The speed of alternation i 


such that the slightest change of either will cause 
flicker. 

Dr. Ives discovered that the best standard must 
center around the flicker and the equality of brightness 
of the colors. So he then determined by the two met! 
ods the degrees of luminosity of the various tints and 
colors of the spectrum. The original findings of his 
numerous experiments are most helpful. 

He found that the flicker method is much more se 
tive than the equality of brightness method, particu 
larly where colored lights are concerned. The result 





ns 


with the flicker method is more easily reproduced than 
While decrease 
of illumination shifts the maximum of luminosity to 


with the equality of brightness plan. 


ward the blue in the equality of brightness method, 
yet with the flicker method it shifts toward the red 

Decrease in the size of the measured field of light 
in low illuminations, shifts the maximum of luminosity 
toward the red for the equality of brightness called 
the yellow spot effect--and toward the blue with the 
flicker method. The results are also most different at 
low degrees of illuminations upon large fields. They 
are nearest together at high illuminations and a smali 
surface or field of light. 

With the hope of shedding some light on the peculiari 
ties of the flicker method, other experiments were car 
ried out. Dr. Ives’ results has served to clear up the 
seeming discrepancies of various observers, and thes: 
were brought into accord by proving that a change in 
experimental conditions yields changes in the results 

He also shows that the retina is found to be more 
sensitive to flicker farthest away from its central! 
point, only on momentary observation before fatizue 
or adaptation sets in. The point of best vision—-the 
fovea—is more sensitive to red flicker, the periphery 
or outside part of the retina, is more sensitive to blue 
lights. These differences are grentest at low degrees 


of illumination 
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The Heavens in August 
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Summer Constellations; Jupiter’s Satellites 


By Henry Norris Russell, Ph.D. 


is close to the bright star Vega. The Great Nebula in 
Andromeda (shown on the map) is also easy to find, 
ind there are fine star-clusters in the Milky Way be 
tween Cassiopeia and Perseus, and in Sagittarius 

Most interesting of all is the great planet Jupiter, 
which, though low in the southern sky, among the stars 
of Sagittarius, outshines all else. This great brightness 
makes Jupiter a very striking object, even in a field 


glass It takes a powerful binocular, good focusing 
i stead hand, and a trained eye, to see the planet's 
disk distinctly but the satellites, especially the two 
iter of the four, are not hard to see. The beginner 
ed not be alarmed, however, if on the first night 
vhen he observes Jupiter, he can see no moons near 
or perhaps e; for if the satellites are nearly 
front of the planet or behind it, it takes a more 
ywwerfu trument to reveal them \ little patience, 
however, in watching the planet on successive nights 
vill be rewarded The third satellite, which is the 
brightest of a can be seen on the east of the planet 
August Ist, Sth, 15th, ete.. and on the west on the 
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th, I2th, 19th, ete its period of revolution being 7 
days 4 hours. The fourth, which is fainter, but goes 
almost twice as far from the planet, may be seen on 
the east side on the 24 and 19th, and on the west side 


on the 11th and 27th, and for some three days on either 


side of these dates, its period being 16% days 


The other two satellites are so much nearer the 
planet that they are not as easy to see with a small 
glass; and their periods are so much shorter that it is 


track of The 


which completes a revolution in 8 days 13 hours 18 min 


harder to keep them second satellite, 


utes, is on the east of the planet at 11 P. M. on the 
rd, 1 A. M. on the 9th, ete. The first, whose period 
is only 1 day 18 hours 28 minutes, is at its eastern 
elongation at 2:10 A. M. on the morning of the 2nd, 
S:38 P. M. on the evening of the 3rd, ete.; and, of 
course, west of the planet at the moments just half 
way between these 

With this information, the observer may easily find 
out which satellites were observable at any given time 
All caleulation can be avoided by recourse to the Nau 
tical Almanac, which gives diagrams showing exactly 


where to look for all four satellites every night 


The fortunate possessor of a telescope three inches 
or more in aperture may find still greater interest in 
the study of Jupiter and his system. With such an 


instrument, ti vital forms of the planet’s disk and 


the belts which cross his surface parallel to the equator 
are easily seen, and with a little care, it is possible to 
the 


the planet's rapid rotation. 


watch the passage of markings across surface, as 


they are carried round by 


rhe eclipses and transits of the satellites are fascinat 


clock 
o'clock 


ing, too The approach of a satellite to the edge of 


Jupiter, and its disappearance into, or reappearance 
from, the planet’s shadow, can be watched with a 
small instrument It takes a larger telescope to see 


the shadows of the satellites, as tiny black dots crossing 
the planet’s disk, and a still more powerful one to see 
anything of the satellites themselves when in front of 
the planet. During the present month, the phenomena 
the the the 


United States are as follows: 


observable in evening in eastern part of 


SATELLITE I 
Is in front of Jupiter on 





August 7th, from 6:51 to 9:09. 
August 14th, from 8:39 to 10:57 
August 2lst, from 10:27 to 12:45 
August 23rd, from 4:54 to 7:12 


30th, from 6:44 


in his shadow, on: 


August 
Is behind him, or 


August 6th, from 9:47 to 12:45 
August 13th, from 11:30 to) 2:30 
August 15th, from 5:57 to 9:08, 


August 22nd, from 7:45 to 11: 


August 29th, from 9:55 to 12:58 
August Sist, from 4:02 to 7:26 


SATELLITE II. 
Is in front of Jupiter on: 


August 4th, from 7:25 to 10:15 
August llth, from %:44 to 12:54 
August ISth, from 12:05 to 2:55 
Is behind him, or in his shadow, on 
August 13th, from 3:54 to S:30, 
August 20th, from 6:17 to 11:07 
August 27th, from S:42 to) 1:45 
Satellite III. comes out of eclipse af 
11:20 on the 7th, goes behind the planet 
at S:35 on the 14th, comes out again at 
11:51, and disappears into the shadow 
(which, as seen from the Earth, lies on 
one side of Jupiter) at 12:17 the same 
night. It may also be observed to disap 
pear behind the planet at 12:07 on the 
21st 
Satellite lV can be seen going inte 
eclipse at 11:38 on the 15th, and going in 
front of the planet at 10:2S on the 23rd 
All the times in the above table are 
given (as in the Nautical Almanac) in 
Washington time, which is eight minutes 
slow on Eastern Standard time. It will 
be seen that the most interesting date of 
observation is the 14th, when two satel 
lites are hidden at once, the first in front 
of Jupiter and the third behind him. 
Sept. 6 The planet Uranus is now also ver) 
cn. well placed for observation, his position 
on August 2nd being in 20 hours 31 min 
utes 44 seconds of right ascension, and 


19 degrees 33 minutes south declination 


while that on the 30th is 20 hours 27 min 
19 degrees 48 minutes. Observers not 
find 
with the aid of three small stars in Capricornus, which 


utes 29 seconds: 


provided with detailed star maps may easily him 


may be found by drawing a line from a through £ 
Capricorni, and prolonging it to the southward not 
quite twice the distance between them. These three 


stars, o, and p Capricorni, form a nearly equilateral 


triangle. Due east of them, at about the same distance 


as that between a and 8 Capricorni, is another faint 
star, v Capricorni 

All these stars are between magnitudes 5 and 5% 
Uranus is of the 6th magnitude—a little fainter—and 
lies about 1 degree south of the line joining uv Capri 
corni to the triangle. The lower side of the triangle 
points almost straight at him. At the beginning of the 
month he is about twice as far from the triangle as 
from v, but at its end he is nearer the former. He 
ean only be seen with the naked eye on a very clear 
dark night, but is conspicuous in a field-glass. The 
neighborhood of these good reference stars makes this 


an unusually good time to hunt for the planet. 


Of the other planets, Mercury is in conjunction with 
the Sun on the 3rd, and cannot be seen until the latter 
part of the month, when he appears as a morning star, 
A. M. He is at 


apparent distance from the Sun, 18 degrees 26 minutes, 


in Cancer, rising before 4 his greatest 


on the 22nd, and should be easily visible. 

Venus is morning star in Gemini, rising about 2 A. M 
bright. Mars is likewise a morning 
star, in Taurus, rising about midnight, and appearing 


a little brighter than Aldebaran. Saturn is close by; 


and exceedingly 


(Concluded on page 99.) 
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Canoe Driven by an Air 
Propeller 

N the waters about 
be York, there appeared recent- 
ly a canoe driven by an aeroplane 
propeller. This odd craft was built 
by Joseph Bister, and with it he has 


Mamaroneck, 


n speed of 15 miles per hour. 
1S feet 
forward end there is a light frame 


made 
The canoe is long. In the 
work which supports the propeller 
shaft The shaft 5-foot 


aeroplane propeller which is driven 


earries a 


at 800 revolutions per minute by a 7 


horse-power twin-cylinder engine. 
The propeller shaft is belt-connected 
In order to give 


stability it is 


to the engine shaft. 
the canoe sufficient 
provided with pontoons, one at each 
side, as shown in the illustrations. 
balancing the 


being 


The pontoons aid in 


canoe when the engine is 





eranked, but when the canoe is un 








black 
dipping in a bath of 
Terne-plates are black plates coated 


known as plates, coated by 


molten tin. 


in like manner, with an alley ef tin 


and lead known as terne 


Inixture, 
the proportion of tin varying from 
10 to 35 per cent. The term “terne 
is taken from the French, and means 
dull or tarnished. On account of 
the lead in the mixture terne-piates 
are much duller in appearance than 


1 
Known as 





tin-plates, sometimes 
bright plates. 
Tin-plate manufacture’ involves 
different 


the black piates and 


two radically processes 
the rolling of 
the dipping of them in tin or terne 
mixture. The manufacture of black 
plate is a rolling-mill operation, and 
the bulk of the dipping is performed 
by the dipping departments of such 


rolling mills 
Of the 34 establishments in the 








der way they just clear the water. 
The builder of this craft has given it the name, “air 


canoe.” 


Cody and His Proposed Transatlantic Flight 
Daily Mail's 


a aun endeavor to capture the London 
aviator to cross the 


prize of $50,000 for the first 
7 Col. F. S. Cody, the well- 


building a 


Atlantic within 72 hours, 


known Anglo-American airman, is hydro- 


aeroplane in which he hopes to cross the ocean in 20 
hours. In order to do this he will have to average at 
cross at the 


and narrowest 


England and Newfoundland 


least 90 miles per hour 


part, which lies between 
It is believed by 


the question that the first flight will be made without a 


those who have made a study of 


as the high waves of mid-ocean would prove dis- 
The 
problem of deciding from which side of the water to 


stop, 


astrous to flying machines of the present day. 
is also occupying the attention of those airmen 
who intend to compete for the prize. Starting from 
England, a tiver would travel with the sun and would 
have daylight for about 22 hours, while a start from 
14 hours of light. 


However, he would have the advantage of the prevail- 


start 


Newfoundland would give him only 


ing western winds in mid-ocean. 


Richard Bornstein 
te death of Prof. Richard Bérnstein on May 13th 
figure from the circle of 
Although he was professor of 


removed a conspicuous 
German meteorologists. 
physies at the agricultural high school of Wilmersdorf 
(a suburb of Berlin) he had for years devoted his at- 
meteorology, especially the 


To his efforts chiefly was 


tention almost wholly to 
practical side of the subject. 
due the organization in Germany a few years ago 
of a system of weather-forecasting and map-publishing 
analogous to those of the United States 
Among his voluminous writings was 
textbook of 


new edition of which had just appeared at the time of 


stations 
Weather Bureau. 
an admirable elementary meteorology, a 
For many years Bornstein was editor of the 
“Fort- 
is indispens 


his death 
first two of the three annual volumes of the 
schritte der Physik’—a publication that 
able to every worker in the physical sciences. He was 
a member of the recently organized International Com- 


mission on Agricultural Meteorology. 


Armature-winding Machine 
RESIDENT of St. 


4 Aengaged in the electrical 
cently 


Louis, who for years has been 
repair business, has re 
built a machine for rewinding small armatures. 
The device takes either diametrical or chord windings 
in either straight, twisted, open or overhung slots, and 
it may be adjusted to the armature in two or three 
minutes It essentially of a universal 
jaw chuck which holds the armature while it is being 
wound. 


consists two- 
The jaws are shaped to guide the wire into 
the slot. Between the jaws are two screw stops which 
are adjusted to fix the point at which the jaws grip 
the armature coil, so that when the slot on one side is 
the stops, the other 


The jaws are 


set and the core is held against 
slot will line up with the opposite jaw. 
tightened 
Wheels of 


upon the armature by means of wrench 


such proportions that the operator cannot 
readily exert too much pressure on the delicate core 
and damage the teeth. The machine in operation may 
be slipped on the shaft of a small motor, say 1/6 horse- 
power, at 300 to 400 revolutions per minute, and pref- 
erably it should be provided with a foot controller 
such as used on sewing machine motors. The device 
may also be driven by a treadle or by hand power with 
a step-up ratio of say three to one. By means of a 
revolution counter a record is had of the turns of wire. 
After the machine has been adjusted for a certain 
armature, the latter is gripped with the edges of the 














Canoe driven by an air propeller. 


trifle. The 
is automatically 


jaws overhanging the teeth of the slots a 
and the wire 


When the first coil is finished, 


device is then turned 
fed into the proper slot. 
the wrench wheels are loosened, and the core is turned 
to the next slot; when the next coil is wound, and so 
on, until the entire winding is completed. For arma 
tures with twisted slots the jaws may be adjusted to 
With a 


armatures, 


kind repair 
had to be 


device of this 


formerly 


the proper angle. 


work on small which 


done by hand, is now greatly expedited. 


The Tin-plate and Terne-plate Industry 


YTATISTICS for the tin-plate and terne-plate indus- 
ne in the United States for 1909 are presented in 
detail in a bulletin soon to be issued by Director Harris 
of the Bureau of the Census, Department of Commerce 
It was prepared under the supervision of William M. 
Steuart, chief statistician for manufactures 


Tin-plates are thin plates or sheets of steel or iron, 


[Seaman s| 
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Automatic armature-winding machine. 


combined industry in the United 
1900, 27 both rolled black 


plates and dipped them, three rolled black plates but 


States in 


had no dipping departments, while four were engaged 


in tin and terne dipping only. The number of each of 


groups of establishments smaller in 1900 


1899; but the decrease 


these was 


than in was greatest in the 
number doing a dipping business only, and the num 
ber making black plates with no dipping departments 
There has been a growing tendency to consolidate the 
two branches of the business. 

The net value of all products of the black-plate mill 
and dipping establishments in 1909 was $65,578,580, of 
which amount the value of tin and terne plates repre 
sented 70.1 per cent. In 1904 the value of the tin and 
terne-plate product formed $0.9 per cent of the net value 
of all 


75.7 per cent. 


products of these establishments, and in 1S), 
The value of products of the industry 
1890 


in 1909 was 58.2 per cent greater than in The 


value added by manufacture—that is, value of products 


less cost of materials—was $22,948,150 in 1990, and 


the number of wage earners, 18,956. 

Higher Electric Lamp Efficiency 
N* incandescent lamps which contain e 
I shaped tungsten filaments and are filled with nitro 


gen at a pressure of about an atmosphere, will soon be 


rectally 
pectin: 


obtainable. 
first 


The types which it is expected to de 


velop 


are adapted to comparatively high current con 


sumption, six amperes and above, and operate at an effi 
ciency of half a watt per candle-power. This is fully 
twice as high an efficiency as the most efficient incan 


descent lamps heretofore available. The new 


lamps 
promise to be of particular value in a field not hereto 
fore covered by incandescent lamps, and should greatly 
the applications in which used 


broaden they can be 


advantageously, particularly in the direction of very 


large candle-power units 
The Cost of Orchard Heating 
re is the subject of some elaborate statistics by 
J. C 


Alter, in the Monthly Weather 
answering the question “Does frost 


Re rem, jul} 
tially 
in Utah?’ 


fighting pay 


Assuming 30 degrees as the temperature 


below which heating is necessary, he finds that for 


the first degree—i. e., to heat from 29 to 30 degrees 


the cost is 60 cents per acre per hour, while with s 
further fall of temperature the cost increases 40 cents 


per degree per acre per hour. Thus to heat the orchard 
to the safety 


the cost is $4.20 per acre per hour. It is also assumed 


mark with a temperature of 20 degrees 
that if the temperature falls below 20 degrees, the crop 


cannot be saved; and this may happen after a larg: 


amount of fuel has been expended. Again, the business 
of firing presents many chances for small leaks of one 
sort or another, and much unnecessary firing is apt t 
be done in the attempt to err, if at all, on the safe side 
Finally, there is the question whether the soot-iaden 
and smoke-covered pollen can continue its work of fer 
have 


tilization. Some of the growers who in the past 


“successfully” fired their orchards have now abandoned 
the practice. On the whole, Mr. Alter’s deductions are 
discouraging, so far as his observations in Utah extend 
but of course do not, necessarily, apply to other 


of the 


parts 


country, where frosts are less frequent and 


severe, or where fuel and labor are less expensi 


Earthquakes and Rainfall.—It has been conjectured 
that excessive atmospheric precipitation might favor the 
occurrence of earthquakes by increasing the supply ot 
subterranean water, leading to a washing away and col- 
Count de Montes- 
the 


lapse of portions of the earth’s crust. 
sus de Ballore has published in the Comptes Rendus 
results of a painstaking comparison between 4,136 earth 
quakes and the rainfall conditions preceding them, He 
concludes that there is nc relation of cause and effect 
between these phenomena. 
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; 
Pantodon, or African flying fish. Brazilian moon fish (?terophyllum scalare). ; 
: 
Curious Exotic Fishes The variety known as Yen-tan-yen or 
“veil tail” preserves the normal structure 
By Jacques Boyer of the eye during life, but its delicate, 
rer lib) breed d keeping of small transparent tail attains an enormous size 
[ ‘ fist inge forms, strik and falls in graceful folds, like a_ veil, 
ine ious habits has been producing effects that a “serpentine” 
reat romoted in Germal in recent dancer might envy, when the little fish 
eu by the effort f enterprising Ham moves in the sunlight. f 
burg im t At present several French Other Japanese varieties of the tele- f 
ewmurtur t ! endeavoring to ma ke scope fish are the “sheep's nose,” which ' 
thi ust of Cl »and Japanese ori owes its name to the convexity of its ! 
’ France body; the “pig’s snout,” which has a head 
The aquariums f M. Lefévre, in par resembling those of Asiatic swine, and the 
' ire filled with rare and superb “fan tail,” which raises and spreads its 
pecime bre ht from China, Japan, tail in the manner of a fan-tail pigeon. 
Africa and South America, some of which The Chinese breeders of telescope fish 
we have ucceeded, though not without disdain these abnormalities of structure 
difficu photographing in character and devote their attention chiefly to color 
f itude ing. By modifying the temperature of the 
Let us first examine the telescope fish water, and by impregnating it with lime 
hich C‘arbonnier tried to acelimate in and iron, they produce startling shades 
Ira ne fort eu rg This monstrous and markings. Among the innumerable 
riety of « pp, a creation of the Chinese varieties thus obtained we may mention 1 
ud J est ib breeders, who are past the “spotted,” with a belly of silver, and / 
masters in the rt of deforming nature sides and back marked with blue. yellow, : 
has an a t globular glistening body, black, rose and carmine dots; the crim i 
gilded on the sides, double dorsal fins and son “ruby” and the “superb.” with gilt 
long tal f peculiar shape Its eyes and edged scales, scarlet belly, and black or 
their sockets are very prominent and re bright red markings on the back 
semble the object glasses of telescopes The globular form of all telescope fishes 
whence the pame telescope fish \ carp makes their equilibrium very unstable and 
possessing this abnormal feature was dis their movement awkward. They are very 
covered in Japan in the sixteenth century subject to malformation of the swim-blad 
nee which epoch the peculiar character der. Some individuals swim on one side, 
has been perpetuated and combined with others on the back, because of displace 
! variations in form and coloring, by ment or atrophy of that organ. Some, 
ireful selection and crossing. By these called “tumblers,” perform somersaults 
means, combined with ingenious processes like tumbler pigeons, others remain at the 
nd devices which it would be tedious to bottom of the water. In the case of hyper 
describe In deta he Japanese breeders trophy of the swim-bladder, on the other 
have succeeded in preserving various indi hand, the fish remains at the surface. 
vidual pecullaritie In order to increase Telescope fishes breed well in captivity, 
the protuberance of the eyes, for example but as they devour their offspring they & 
the fishes are kept in an aquarium which should be removed as soon as the eggs é 
is dimly Uluminated | coming from are laid. The young fry are fed, first 
a single poin The eyes of the young fry with dried and pulverized silkworm pup:e, 





(Concluded on page 99.) 





























South American eel (Sternophygus) Armored catfish (Plecostomus Commersoni). 
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Dead Matter That Seems Alive 
Synthetic Ideas About Life 
By Benjamin C. Gruenberg 
centers, starting with Faraday’s fields of force 


. jam RE is an old s 
reported upon the 


making « thorough investigation, to the effect that this 
animal is like a tree trunk, like a rope, and like a fan. 


story 


This 


oriental sage t 


based on fragmentary and unrelated experiences. 


Dr. Stéphane Le 
duc, some twelve 
or thirteen years 
ago, began his 
experiments with 
diffusion, he did 
not claim to have 
discovered the 
physical basis of 
life: he was con 
tent to point out 
merely the curi 
ous similarity be 


e diffu 


tween tf 


sion proce 


sses in 
gelatin and the 
diffusion pro 
cesses in living be 
ings. We trained 
in the methods of 
modern science, 
he did not confuse 
the rope-like 
structure and the 


t said 


elephant: | 
simply that the 
rope is like—not 
but 


au elephant 


like a certain part 


of an ephant 
But as his famil 
iarity with os 
mosis and diffu 


sion increased, he 


discovered more 


and more points of 
resemblance be 
tween these phe 
nomena on the 
one hand and 


what happens in 


rganisms 


living o1 
And 


gradually he has 


on the other 


acquired the habit 
of thinking and 
speaking as 
though the ele 
Phant consisted 
essentially of a 
rope, a couple of 
fans and three o1 
four tree trunks 
This is, as it were, 
a synthetic con 
ception of an ele 
phant 

In his introdue 


tion to the 


second 


volume in his 


series of studies 
in biophysies 
“La Bioligie 
Snythét iq ue™* 
Prof. Leduc 
that his 


Says 
work is 
an interpretation 
(of life) 
upon experimental 
The 


itself is given ove 


based 


facts. hool 
almost entirely to 
4 description of 
facts, and to a 
comparison of cer 
tain classes of 
There is 
very little in the 
Way of 
tation. 


facts. 


interpre 
The first 
*1912. A. Poinat 
Publisher, 121 
Boulevard St. 
Michel, Paris 


Was ho 


show 


doubt 


tory about some blind men who chapter is an excellent one on mechanism versus mysti mic 


nature of the elephant, after cism, in which we are reminded that scientific progress 


is made possible by escaping from magic words and for- from photographs 
mule into the path of trial and measurement. Of course 
the author rejects all forms of vitalism, and seeks to as- 
similate life processes to more familiar physical and 


Then he develops the idea of dyna- 


invented by some ancient solutions, in comparison 


generalizations phenomena on the one 


When 


the fallacy of 


chemical processes. nomena on the other. 


structures 


electrical 
with 
































Fig. 6.—Dif- 
LE fusion of cur- 
rents be- 
tween two 


Fig. 1.—Diffusion of India ink in poles of dif- 





salt water. 


ferent con- 


centration. 
3 


ey oe a 

















Fig. 10.—Electrolytic figure sug- 
gesting a fern frond. 
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| — 
oo 4 
Fig. 7.—Striated “ae 
structure re- * yr P 
x cine ‘ * cat 
Fig. 2.—An electrical field of force sembling a grain yy oy 
of starch. / (a ' 7 i ‘ 
‘ . 
\ 
‘ a | 
Fig. 11.—Crystallization figure; 
Fig. 3.—Striated diffusion lines ammonium chloride in gelatin. 
500. 
| 
« 
_ + at 

































































Fig. 8—An electric dis- 
charge which resembles a 
leaf. Fig. 12.—Modification of diffusion 
“mee currents by contact of a glass rod, 
- sth A illustrating irritability. 
Fig. 4.—“Artificial” nerve cell. s : 
" 
| WP eet: 
i 
\ ee : i] 
Fig. 9.—Four succes- 
sive stages in “kary- Fig. 13.—“Negative heliotropism” 
Fig. 5.—Ganglion nerve cell, by okinetic” figures pro- of diffusion currents of India ink 


Demoor after the method of Golgi. duced by diffusion. in salt solution. 











Throughout the book there are excellent reproductions 
illustrating 
ments obtained experimentally by diffusion in inorganic 
with 
hand, 
The idea of dynamic centers in 


and move 


and magnetic 
cellular phe 


living beings is il 


lustrated by such 


facts as the radia 


tions from the 
centrosome of a 
cell about to di 


vide, the concen 
tric layers in «a 
grain of starch, 
the successive lay 
ers of woot in a 
tree trunk, or the 
layers deposited 
in a molluse shell. 
Similar structures 

that is, radia 
tions and lamina 
tions—can be ob 
tained by purely 
inorganic pro 
CeSSeS For ex 
ample, if a drop 
of India ink is 
placed in a salt 
solution, the dif 
fusion will pro 
ceed in all direc 
tions (Fig. 1), 


and the appear 
unce resulting 
will resemble that 
of an. electrical 
field on the one 
hand (Fig. 2 

and the radiations 
about a nucleus 
often seen in a 
living cell. If two 
drops of ink are 
placed in the salt 
solution, near each 
diffu 


currents be 


other, the 
sion 
tween the two 
drops will take on 


the appearance of 


u magnetic  fieid 
between two 


poles, or that of a 
formed 


divi 


“spindle” 
during the 
sion of a cell 
nucleus (Fig. 6) 

In a 10 per cent 
solution of gelatin 


containing a trace 


of calcium chio 
ide or nitrate, a 
mixture of equal 
parts of saturated 
solutions of se 
dium carbonate 
and disodium 
phosphate is 
The diffu 


proceeds in 


placed 
sion 

waves, along such 
delicate lines, that 
iridescence ma y 
be observed Fig 
7 shows the econ 
centric waves, Ziv 
ing the appen: 
ance of a grain ot 
starch The ir 
descent striations 
suggest similar 


phenomena in the 


feathers of the 
peacock, iu the 
elytra of beetles 


in mother of 


(Continued on 
page 100 
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The Airman and the Weather 
Cc ; Cc 
Aeronautic Meteorology: A New Branch of Applied Science 
By Charles Fitzhugh Talman 
\ FRONAUTICAL meteorology is to the PIPED) })) TAA ium,” or what-not, these are of no more 
d jercnaut w t maritime meteorology l practical concern to the aerial navigator 
and  hydrogray together ire to the peeeee than to the prosaic wayfarer on terra 
moa rhe Phat it destined to play an tf firma. 
impor i he navigation of the iH However, in order to reach the strato 
’ is to require no demon Ht +} sphere every sounding-balloon must pass 
wtrn i i this for granted, there : + tttts through the troposphere, and all ascents 
re certa questions to be ar HY tit tf itt of meteorological kites are confined with- 
ered | ter x the status of this Ht \\4 Ht in this lower stratum. Thus the great 
wel f i edge in the aeronautical ttt wht nee vases bulk of the data acquired by the aerologist 
curriculun I nuch, actually, do we x : WH = ht pertains to regions accessible to the aero- 
ki " t ‘ f the atmosphere ALAN naut. 
ing ‘ utic i the science Before all things else the aeronaut is 
whed a ctieal stage, or is it still so Pig. 1.—Gustiness of the wind. Shown by the record of a Richard anemocine- interested in the wind. The combined 
entative and uncertain that, for the pres mograph. The speed of the wind at each moment is here registered in meters labors of the aerologist and the aeronau- 
nt, t dividua eronaut should look per second. tical engineer have completely upset old- 
| ‘ perience as a safe fashioned ideas concerning this element. 
vuid tl ‘ ilized | wledge now ] No longer do we think of a wind as a 
" ! ! meteorologist still, as steady horizontal stream of air, in which 
{ ‘ " wre about the free every particle is moving at the same speed 
ft here fron ieronaut than the as every other particle. Such a_ wind 
itter earning from the meteorelogist ? would be a boon to the aeronaut if it 
If for a renson the world became in existed, but it does not—as was first con 
, ed j ip bubbles we should clusively proved by Langley, and as is 
has ong t vait for an exhaustive shown in the record of every aerological 
Lehr ‘ Seifenblasenkunde” from observation. In the first place, a wind 
Gert wi 1 normal order of is rarely horizontal, but has, instead, a 
en that a Germa gave us the first more or less pronounced vertical com- 
te book f utical meteorology ponent, of which the ordinary wind-vane 
snd th we romised from the same and anemometer give not the slightest 
pen a compani work on aeronautical token. In the second place, no wind is 
climat but it ife to say that few absolutely steady or homogeneous; and 
nete on t prepared find in most winds are quite the reverse. When 
lor. Linke’s ioneer work a complete new two anemometers are placed side by side, 
' { ied science, embodying a a few feet apart, one of them may, for a 
ilth of iti not only useful, but brief period, indicate a velocity twice as 
indispens t ery person who risks great as the other. Moreover, a_ single 
ife and limb in navigating the all rhis anemometer, if sufficiently delicate, will 
hook fu nswers the questions we raised show incessant fluctuations in the strength 
i moment axe Aeronautical meteorology of the wind. This “gustiness” is not well 
hi irrived ‘ Mu brought out in the records of the ordinary 
The present writer has reviewed Linke’s wig 21+ is notorious that the greatest enemy of all kinds of air-naviga- ‘"@s!stering anemometer, but it is  strik- 
Boos in the ol ric AMERICAN (JUNC tion is the thunderstorm; not only because of its electrical dangers, but = '"“!Y shown in those of the Dines pres- 
24th, 1911, p. 630, and April 20th, 1912, because of the strong vertical air movements by which it is attended.”—Linke. sure-tube anemometer, or the Richard an 
' us ind it t necessary to repeat emocinemograph (Fig. 1), or the appa- 
here what has already been said about ratus attached to the winch of a meteor- 
t pany me The young German L RESSURE AREA eS ological kite for recording the tension on 
uthor, though himself a practical aero : P OER ii the kite-wire. 
nau we s a meteorologist, is of \ be dates Ms \ That the wind commonly has a vertical 
course primarily a mere spokesman for ae / component, that gustiness is the rule 
| clentifie aeronauts of his country, and ay rather than the exception, and that great 
his work reflects credit upon many besides FEE f . q %. * ie =e variations in velocity occur from one place 
imself Our purpose now is simply to \ — 7 \ , to another, are facts that the aeronaut 
ite u fe fac from the werk in ques \ ’ ' / would soon find out for himself. It is the 
ivi ind) from ther recent literature, - bg ss i business of the meteorologist to tell him 
e! gt I to what extent meteor : under what conditions he may expect 
logy is already prepared to take up the = these features to be most pronounced or 
ew tasks imposed upon it by the sudden - most persistent, and what limiting mag- 
‘fiorescence of the art of aeronautics p ° nitudes they may assume. 
it was «a providential circumstance that ; ° / \ For example, the meteorologist teaches 
meteorologists had made a substantial a, 2 j { : a the aeronaut to distinguish the typical 
beginning the systematic study of the 3300 FEET a : a r F “a oo} } forms of clouds, for the very practical 
upper air a few years before the invention -- scone . ea * } purpose of enabling him to recognize those 
of the first practical aeroplanes and diri \ bs F — } / forms which are characteristic of vertical 
gible balloons The new science of aer = \ , al air movements, and those which denote 
ology——t. e.. the survey of the atmosphere ‘\ A ° mainly horizontal movements. A cumulus 
throughout its vertical extent, by all pos ane . , cloud is proof positive of the existence 
ible method dating, as a coherent body << . ae i of a strong ascending current beneath it; 
of knowledge, from about the beginning of / = ‘ \ oy while in the intervals between neighbor- 
the present century, pushes its investiga PM urn } \ . ‘ urn) \ ing cumuli the air is likely to be sink- 
tions some three hundred miles above the ? \ os = J ing. Prof. Humphreys has happily de- 
arth rhe balloonist, in extreme cases, 600 FEE P ‘ . Ab. I. \ | scribed these vertical movements § as 
es OM milk the aviator, 24% miles \ er: le “aerial fountains” and “aerial catar- 
Thus it happens that much of the matter \ 5 eli i a mn \ ‘ eae <2 acts,” and has shown that they are among 
of aerology bh no direct bearing on \ mr ai Oe lia oer the numerous causes of the so-called “hole 
aeronautics Even the remarkable iso dl , . ° in the air.” 
thermai layer tratosphere, the discov . — What maximum speed may be attained 
ery of whi i the year 1902, marked an at... - SS > by vertical air currents? This is a ques- 
epoch in the history of seience, lies at eon i \/ Eat, tion that the aeronaut would hardly care 
ch a iltitud that it is doubtful of : \ } /s ’ \ to have answered by a personal encounter 
whether a human being will ever travel - \ | / Sat bs a\ with the extreme case of the phenomenon. 
up to its iow boundary; though it is 0 FEET F a = \ ~ {oni} } The meteorologist, with the statistics of 
now almost d entered by unmanned \ an ; , ae J almost innumerable observations at his 
balloons carrying self-registering instru : a wea } / command, is able to tell him that ascend- 
ments As to the lofty regions, beyond \ i 5 - ing currents sometimes move at the rate 
the ch of the sounding-balloon, in Ss — = ial of 25 or 30 feet a second, and that these 
which tt nosphere is no longer “air,” seach cuit Chita Cetin dd Aiataihes thee Gk: Gini Sian Wen & tee rapid movements in the vertical occur 
but hydroge helium, o1 geocoron especially in connection with thunder 
Vetcorologie, 2 Vig. 3.—Variations of the force and the direction of winds at different altitudes squalls. Furthermore, the meteorologist 


in high and low-pressure areas. 


(Céncluded on page 101.) 
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An Electrically Controlled Two-speed Rear 
Axle Design for Motor Cars 
YITH the constantly increasing cost of gasoline, 

VU automobile manufacturers have been hard put to 
it to discover means either to decrease the voracious 
ness of their motors or in some way to increase the 
number of miles their cars will run on the fuel con 
tained in their tanks. One way out of the difficulty is 
to increase the final drive gear ratio between the engine 
and the road wheels, though when this inerease is 
made permanent there arises the difficulty of obtain 
ing flexibility at low speeds and with none of the 
transmission gears in use—on “top gear,” in other 
words 

Now, however, there has been developed by a promi 
nent Detroit automobile manufacturer a novel type of 
electrically controlled two-speed, or two-gear, rear axle 
that bids fair to solve the eternal fuel problem in addi 
tion to having several other advantages of importance. 
The idea of the two-gear rear axle is not new, of course, 
for as long ago us 1907 the Italian Fiat Company filed 
application for patents on a device of the kind; and 
since then two other foreign and at least one other 
(merican manufacturer have taken it up. The first 
American device appeared in Chicago at the automo 
bile show early this yeat 

The method of controlling the gear changes in the 
new axle that has just been brought out, however, is 
brand new; nothing like it has ever been attempted 
before Prior to the appearance of this axle, gear 
changes in other axles of the kind have been made 
manually by means of a lever similar to the ordinary 
transmission gear-set level In this new axle, which is 
illustrated herewith, the gear changes are made with 
the aid of magnets controlled by a small button placed 
conveniently at the driver’s hand Hence, to obtain 
either high or low gear requires merely the depression 
of the button, no other movement being required 

In construction, the new axle is much like the ortho 
dox pattern of rear axle except that it has two bevel 
rings and two bevel pinions instead of one of each. 
One of the bevel pinions is connected to a solid shaft 
Which is carried on bearings inside a holiow shaft to 
which the other bevel pinion is attached; the gears 
are constantly in mesh and the magnets operate 
clutches 

Just how much the new axle may be expected to 
decrease fuel consumption may be gathered from the 
fact that the use of the high gear ratio increases the 
car speed just 42 per cent with the engine revolutions 
remaining constant For instance, with the engine 
turning at 700 revolutions a minute and the low gear 
in use the speed of the car will be approximately 21 
miles an hour, whereas with the high gear in use the 
car speed will be approximately 30 miles an hour. 
In other words, the car will travel nine miles farther 
on a given amount of fuel with high gear in use than 
it will with the low gear in use. The high gear gives 
a final ratio of 2.5 to 1 and the low gear a ratio of 
3.66 to 1 

The increase in mileage, of course, is supplemental to 
decreased wear and tear in the parts, due to the slower 
speed at which they operate when the high gear is in 
use. Also, engine vibration, which always constitutes 
a menace to the life parts, is matrially reduced at high 
car speeds. The new axle is being used as standard 
equipment on all of the cars produced by the manu- 
facturer for the 1914 season 


A Test of Milking Machines 

— recently took place in England a competitive 

test of milking machines under the auspices of the 
Royal Agricultural Society Thirteen machines were 
entered. The winning machine, manufactured by a 
Swedish company, is built on the vacuum or suction 
principle. The milk is conducted by transparent cellu 
loid tubes to the containing vessel which is hung under 
the cow by means of a girth, and the milking is per 
formed in much the same Way as with other vacuum 
machines. While a vacuum or suction principle ma 
chine won the test, it is reported that all but five sue 
tion principle machines were ruled out after the first 
trial, and that after the second three more were elim 
aren, the remaining two taking first and second 
prizes, 


The First First Assistant Commissioner 
& ©. BILLINGS, who has the distinction of being 

* the first First Assistant Commissioner of Pat- 
ents, having been appointed to such position on May 







































































Automobile iamps that swivel like an eyeball. 


Sth, 1909, by President Taft on the creation of the 
office, has resigned the position to take effect August 
Sist, 1913. Mr. Biilings’ service as First Assistant Com 
missioner follows that of Assistant Commissioner. to 
which position he was appointed June Ist, 1807, by 
President Roosevelt, and a term of service in the Pat 
ent Office extending continuously from his appointment 
as Fourth Assistant Examiner under Civil Service on 
May 24th, 1899, with the exception of a short period 
when he accepted a commission as ensign in the Navy 
for service in the Spanish war. Mr. Billings has been 
a most courteous and efficient officer and resigns the 
service to enter upon the practice of patent law it 
New York city. 


Distillate Gasifiers for Motor Vehicles 
rPVUE cost of fuel for motor trucks is cut to less than 

half by the use of gasifiers, extensively employed 
on commercial vehicles in California. The gasifiers 
are placed on the engine in such a way as to heat the 
carbureter mixture just before it is delivered to the 
cylinders, and in this way it is possible to secure ex 
cellent results with distillate. The gas is delivered 
dry and hot and ready for combustion with the same 
regularity as gasoline, and carbonization, caused by 
imperfect combustion, is practically eliminated. The 
cost of gasoline in Los Angeles is 17 cents a gallon 
while distillate sells at only 7 cents a gallon and delis 
ers 25 per cent more power. This effects an enormous 
saving to owners of motor trucks in the course of a 
year. Owing to the odor of distillate, it is not used 
on pleasure vehicles. 

Two types of gasifiers are in common use in Cali 
fornia, both based upon the same principle. ne con 
sists of a large casting bolted to the engine, inclosing 
part of the exhaust. The casting is perforated so that 
the air which enters the carbureter passes over heated 
metal before being combined with the distillate, and 
the mixture from the carbureter passes through the 
hot cylinder on its way to the cylinders, being delivered 
at a temperature of 160 degrees. The other consists of 
a eylindrical brass casting filled with tubes like a 
boiler. This is attached between the carbureter and 
the cylinders and connected with the exhaust through 
a length of flexible tubing. The air is not heated be 
fore entering the carbureter as in the other type, but 
the mixture passes over the heated tubing before reach 
ing the cylinders. In using both types, an auxiliary 
tank of gasoline is carried for starting the engines, 
though it is not required for starting, while the gasi 
fier and engine are warm. 


A Portable Controller for Electric Cranes 

T is reported from abroad, that a new method of 

controlling cranes has recently been introduced on 
the docks of the Manchester ship canal and at other 
points in England, in which the crane controller in 
stead of being operated from the cab of the crane as 
heretofore, is portable, weighing but six or eight pounds 
so that it can be suspended from the shoulders of 
the operator, who can then occupy an advantageous 
position with regard to the work, move about and see 
what is taking place in the hold of the vessel. In the 
past he has had to depend on signals given by a man 
standing at the hatchway. The controller is provided 
with a push switch. To stop in an emergency, it is 
necessary for the operator only to hit the knob of the 
push switch to bring the crane motor to a stop. The in 
vention not only facilitates the operation of the crane, 
but effects a material economy by dispensing with the 
necessity of the signalman employed at the hatchway 


Strange Headlights from France 

NEW automobile headlight has just been put on 
4 the market in France, which represents a radical 
departure from present designs. As will be seen from 
the accompanying illustrations, the lamp has the shape 
of a human eyeball and turns in its socket in exactly 
the same manner as the eye in its support. Two smal! 
clamps, controlled by thumbscrews from the interion 
of the ear, hold the lamp in position in any desired 
direction, while the handle itself is used in turning 
the light rays to the spot they are needed. Signposts 
at the side of the road or the low-lying milestones are 
thus brought within reach of the rays, while in thelr 
lowest position they even throw light into the hood 
lighting up the motor, magneto and carbureter. By 
removing the two small clamps entirely, the whole 
lamp can be taken out of the socket and used as a 
“trouble lamp” inside or outside the machine lt is 
the invention of a French engineer, Kbdouard Caunevel 
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Notes for Inventors made by the user whenever such motions and connects the motion picture and sound- said lines is arranged in connection with 
M P 1 Boat vould tend to change the direction of the reproducing devices with the drive member | means for rendering the talking cireuit 
4 Wave oter for ropelling Boats. : : 
| ne 766.8 | axle or axles of the rotating masses. so as to produce unison of action between | inoperative and means are also provided 
ey iin ' } rame ol . ? 
. ; Planting Artificial Hair in the Scalp the picture device and the sound repro-| controlled by depositing a plurality of 
sen l i | equilpper : ° y 
ig Aurel Popovies of Torok-Kanizsa Ays- | ducer without change in the relative speeds coins in the coin-collecting device, for 
I to drive . » aes hy : : 
, tria, has patented, No. 1,059,631, a method under fluctuations of speed derived from rendering the talking circuit operative. 
ipon the a, mi ‘ , UIT Od, & : F ; : 2 
t I ion of | Of imbedding artificial hair in the sealp. A the drive member. A Combined Smokestack and a Life- 
retaining element is applied to the hair and 4 Toggle Spoke Spring Wheel.—In | Preserver.—A life-saving device is shown 
P Writ Machi Pat. | * Minute cavity is pic reed in the sealp. The | patent No. 1,065,386, to Frank J. Nicolet |12 @ patent, No. 1,061,209, to William 
our Signature riting achine Pat- ; ; eS 
, ae . end and the retaining element of the hair | of Stockdale, Ohio, is shown a spring wheel | Monroe White of Milwaukee, Wis., in 
ents ‘ mile! ° NO " ‘ ° > 
y inserted in the cavity below the surface jn which secticnal spokes composed of he form of a ship stack which is detachable 
i { vf t . . . ae > : q : Z 
! nson rf of the kin, so that hairs can be planted in two sections pivots d together at one ¢ nd and is formed with an air-tight com part- 
j t ‘ the skin with, the inventor claims, such a | and pivoted respectively at their other | Ment. As shown, the stack is flattened 
( i ’ > > : og ‘ ‘ P ai 
a . | degree of perfection as to render the arti- ends to the rim and hub are arranged to | Tansverse ly and has an air-tight compart- 
u im ’ . > 
ond dual ficial nature of the hair covering thus pro-| connect the hub and rim. Springs are | ™ent at each of its two more flexed sides, 
and dupli : 
duced completely unnoticeable. disposed to act on the outer sections in and the stack when detached and in the 
Roll k \ An Improved Brick Tie.—Consul Van | such manner as to permit the wheel to | Water may operate as a life-preserver or 
(slid nst il of a oller-skate. - , a s eananit: — . . 
he agar | H. | Sant of Dunfermline, Scotland, reports | yield under pressure and at the same time life-raft, its capacity varying with its size. 
) | Vocenwg A . ™ 
ogee that a builder in Dunfermline has recently tend normally to hold the hub at the A Cover that Operates a Valve.—In 
1060/7 OGY, for a 7 Se a - 
, invented a new type of wall tie and that center of the rim. patent No. 1,062,209, to John L. Williams, 
re ¢ a Kate > . ry » ° 
é >| wi the tie formerly us vri d but ; ty , ' Jr., of Jackson City, Tennessee, for a sani- 
e the ile the tie formerly used pped bu Synchronizing Motion and Sound Re- ‘ ‘pis, ' = 
two bricks, the improved tie will catch a 4 ‘ > = , tary drinking fountain, a hinged eover is 
he unde ; production.—Edward H. Amet of Redondo : : 
half dozen bricks giving additional strength : arranged to close the drinking eup and this 
ding surfaces 2 Beach, Cal., has secured a patent, No 
to the wall, requiring fewer ties and re- - == : . cover operates when opened to open the 
, lana 6 1,065,576, in which is shown a motion- “Sa” j 
ting 1 cons t > Si 4 the , . supply Valve, such vValy elng closed at 
ilting in a nsiderable aving in the picture machine with a film provided pphy ; “ ich ¢ ; osed auto- 
ricks usec ve ‘ s The , . —e matically y a spring when the cover 1 
‘ a bricks used in large operations. The tic perforations on lines between the pictures we on P : sflinadicie: Bi. 
A Tubular Corrugated Railroad Tie. can also be seen before the wall is plastered closed so that the water only flows when 


j Wa de Neb 


1 066.943. for 


roun 
le of the 
ute pace " 
itio 
4 Brake Shoe Patent..-In patent N 
nu li } of Suffern, N \ 
8 é Shoe und 
} ( la il N J 
” vhich a 
i vith fe 
e a flanged por 
ial provide 1 
lange oy the wheel 
4 Novel Method of Producing Ozonized 
Air ‘ 1.066.065, has been 
ed J | Sewiekle Penn 
rmcalle 1 ozoni 
i pa in » the 
, ti ‘ 
7 y tmosphere, 
perature rises 
i ire Talis 
Advertising Device to Create Illusions. 
Cieorge Hi ‘ f Labert ille Lil., 
1,066,850, for an 
liate per 
) 1 revolving 
ind having arms 
d upon which 
ich manner 
me cle ce being 
4 Combined Bottle Stopper and Puller 
Creorge J. Johnnie ¢ Haskell 
of ¢ ) nt, No. 1,060,172, 
dina bottle top- 
| rmed from a sin- 
bent to provide a 
the bottle, the 
| 1 with the stopper 
naving arms 


houlder on the 





topper in the bot- 

French Kitchens reported that a 
HM recently made 

f his idea of 

1 ! a family 

anes While it 

f memorial 

uls the world in 

{ tribute to 

5 six articles 
\ r I ere wluded in 
il kitchen dis- 

t These ix 

i] freeze! an 


baking 
4 Gyroscepic Dumbbell \ vroscopic 

er 1.058.786 
Zelner of 


les a dumb- 


a. No 


i (tt s 


and gyro- 
in excT- 
he hand 


ret » motions 


and thus avoids any dispute about using 


fewer bricks than the number specified by 
the architect 

Patent. 
Ohio, 


Hulett Conveyor 
Hulett of Cleveland, 
Wellman-Seaver-Morgan 


Another 
C,eorge H 
to 

of 
for 


includes 


the 
the 
inloading cars 


for 


assignor 


Company same place has patented 


vessels 


the 


a system into 


This 
car and dumping its contents. <A 


appliances tilting 


motor- 


driven, automatic-dumping car receives 


the load from the first car and an elevator 


lifts the automatic dumping car to an 
elevated trestle which has a chute into 
which the contents of the dumping car 
are discharged. The dumping car 1s 
returned to its starting point by a-suitable 
downwardly inclined track. The patent 
is No. 1,066,015 

Egg Packages.—Think of a gross of 
million broken eggs. Such is the yearly 
crop of broken eggs marketed in New 
York city alone Of course, this includes 
the breakage in packing, the breakage in 


transit and the breakage in unpacking. 


It is probable that the breakage in packing 
and unpacking equals that in transit. It 


is reported that the Department of Agri- 


culture is investigating the subject The 
problem presented is an interesting one 
to inventors. The package of course, must 


not be too expensive and the packing and 
unpacking operations must be capable of 
accomplishment with facility as well as 
safety 

Patent and Trade-mark Registration in 


the Philippines.—Under an act passed at 


the last session of the Philippine Legis- 
lature any patent or trade-mark registered 
in the United States Patent Office, upon 


being filed in the executive bureau of the 


Philippines and the fee for such purpose 
paid, shall receive the same protection 
as is accorded in the United States, and 
persons infringing such patent or trade- 


mark shall be liable to the same penalties. 
It is provided that the rights of property 
in patents and trade-marks secured in the 
Islands under the Spanish Laws shall be 
respected as if such laws were in full force 
and effect. 

A Sanitary Milk Bottle. 
objections from a sanitary point of view to 
milk bottle, Merritt G. Sea- 


mans of Atlanta, Ga., has patented a lining 


Realizing some 
the ordinary 


for milk bottles which may be of paper or 
other suitable material and can be slipped 
down into the bottle and will be expanded 
by the force of the liquid inserted therein 
and has a portion which is bent over and 
down along the outer side of the lip of the 
bottle A closing disk may be inserted as 
usual 

Talking Moving Pictures.—Henry Theo- 
dore Crapo, of New York city, assignor to 
Creorge Webb of Baltimore, 
Maryland, has secured patent, No. 1,026,- 
324, in which motion picture and sound- 


Regester 


reproducing devices are geared to run at 
relatively different speeds and a driver is 


provided in connection with a governor- 


coupling which is controlled by the driver 


spaces and means are provided to suppl 


pneumatic pressure on the picture ribbon 


This pneumatic pressure operates through 


the perforations in the picture film to 
actuate electro-pneumatiec means which 
control the operation of the sound repro- 


ducing machine, thus securing a sychronous 


operation. 
Dorsie A. Lohr 
of No l,- 


061,302, as an advertising novelty, a mega- 


Advertising Novelty. 


Woodlawn, Pa., has patented, 


phone which is adapted to be collapsed into 
the form of a fan and to be held in sue! 
form so that it can be used as a fan, the 
megaphone having a tel scopic mo ith- 
piece which may be adjusted to serve as 
the handle of the fan 

New Needle for Talking Machine.—In 
patent No. 1,061,408, to Perey B. Rug- 


gles, of Wyoming, O., is shown a reproduc- 


ing needle for talking machines which is 
made from the shaft of a feather with the 
barbs removed, such shaft possessing an 


outer shell with a softer interior, the strue- 
ture being artificially hardened to render it 


more desirable. 


A Trick-playing Card.—A playing ecard 
which can be made to show clubs or spades 
at the will of 
patent, No. 1,061,576, to George W 
ter, of New York city, 
Walthall of 


prises a face 


holder is illustrated in a 
Wal- 


assignor to Edgar G 


the 


same place The ecard com- 


eard having clubs marked 


} 





thereon and openings adjacent to the ch 
clubs the 


sliding eard which 





and forming with the outline of 


spades and a has por 


tions the same shade as the clubs and other 


portions the same shade as the ground of 
the he 


moved to place either of said portions in 


face card and the sliding card can 
register with the openings in the face ecard. 

A Removable Dental Bridge.—Harry A 
A. Bornstein of New- 


, assignors to The Dental Denture 


Gollobin and Newton 
ark, N. J 
Improvement Company, of 
have patented, No. 1,062,233, a removablk 


the same place 


bridge for teeth in which the bridge has a 
flat split tongue or resilient material, the 
branches of which engage within a recess in 
tooth, that 


bridge will be securely held in use and yet 


so the 


a crown portion of a 


can be removed when necessary. 


A Steinmetz Incandescent Lamp.—Th« 
well-known inventor, Charles P. Stein- 
metz, assignor to General Electric Com- 


pany, has patented an incandescent lamp 
No. 1,062,305, in 
conductor is disposed 


patent, which an inecan- 


descent within an 
evacuated envelope and supplied with cur- 
rent and means provided for furnishing 
gas-absorbing material during the opera- 
tion of the lamp by the disintegrating ac- 
tion of an electrical discharge taking place 
across a portion of the evacuated space. 
Nickel-in-Slot Telephone System.—The 
Automatic Electric Company, of Chicago, 
as assignee of John Erickson, also of Chi- 
cago, has secured a patent, No. 1,062,387, 
for a telephone system in which means are 


r establishing a talking circuit 


prov ided f 
the subscribers 
of 


between any two lines of 


and a coin-collecting device upon one 


the cover is raised by some one de siring a 


drink. 


Legal Notes 


Patentability of Process Related to 


as 


Apparatus.—The Court of Appeals of the 
District of Columbia in re Rowe has sus- 
tained the decision of the Commissioner 


of Patents in rejecting the application and 
held that the 


on the ground that 


claims were prope rly refused 


they are merely state- 


ments in different words of the invention 
covered by applicant's prior apparatus, 
the Court saying: \n invention is not 
made different by the mere fact that one 
is disclosed in a ¢laim for an apparatus 


patent and the other one in the form of a 


method or process. . 

Employer and Employee.—The case of 
Jameson and Yesbera vy. Ellsworth, 
cided by the Court of Appeals of the Dis- 
trict of Columbia, brought up an interest- 


de- 


ing point. The appellant Yesbera was 
the president of the Yesbera Manufactur- 
ing Company, while Jameson was a fore- 
man of the company, and the appellee 


Ellsworth general manager of the company 


at the time of the conception and redue- 
tion to practice of the invention. The 
Court stated that as between Yesbera 
and the appellee Ellsworth the presump- 


tion of inventorship was in favor of the 
employer, but that before such rule might 
he that the em- 
ployee was engaged in perfecting a device 


invoked, it must appear 
under the general direction of the employer; 
that 


purpose 


appellee was not employed for the 
of this other 
invention and that hence it must be affirma- 
tively shown that at least the broad idea 
Yesbera 


pe rfecting or any 


was disclosed to Ellsworth 


by 
before the presumption referred to would 
attach. 


The Commissioner's Right to Review. 


The Court of Appeals of the District of 
Columbia in the case of Moore, Com- 
missioner of Patents, et al. v. United 
States ex rel. Chott. has confirmed the 


Commissioner’s right of review after favor- 


able decision by a subordinate tribunal. 
The case arose in a peculiar way, the Board 
of Examiners-in-Chief on appeal reversing 
the decision of the Primary Examiner and 
be 
Examiner acting 
Commissioner, 


deciding the claims to patentable, 


whereupon the Primary 
made 
addi- 


by authority of the 


additional investigation, cited 


tional patents and the Commissioner took 


an 


up the case and approved the action of 
the Primary The applicant 
sought the aid of a mandamus writ in the 


Examiner. 


Supreme Court of the District of Columbia 
Mr. Justice Barnard of Court 
granted the to compel the issue of 
a patent to the applicant. 
Court of Appeals has held that the Com- 
missioner has authority to review the appli- 


and such 
writ 


On appeal the 


cation and if in his opinion the alleged in- 
vention is not patentable to refuse a patent 
mandamus cannot be 
offered by 


also that 
for the 


therefor; 
substituted remedy 


appeal. 
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ous flow of liquid and require minimum atten 


Pertaining to Apparel, 





a pump comprising two concentric 
predetermined voluminal | 
a hollow reciprocating piston in the | 
and automatically 





inner of said cylinders, 


cylinders and piston 


r its transportation 


Of General Interest, 


invention provides the 
and strings them on a 


~ 

















for producing ether, 


cheap in operation, 


Hardware and " 


arranged to enable » operator to quickly and 





| tool in direct accordance 








size 


Cal. The object of this invention is to pro 
vide a square especially fitted for roof work, | 
but equally well adapted for any work wherein 








ROOF SQUARE. 


an ordinary or bevel square may be used, 
which will be easily manipulated to indicate 
the correct angle, and locked in the required 
| position, and which when not in use may be 


folded into small compass. 


Heating and Lighting 


AUTOMATIC SAFETY WATER GAGE FOR} 
| BOILERS.—S. Munson, Fowler, Otero Co., 


|Colo. This automatic gage is arranged to per 
mit shutting off the steam or water from the 
boiler whenever it iv desired to remove the 


}main valve for replacing a worn-out gasket to | 


| prevent the gage from leaking when in use 
HEAT CONTROLLING SYSTEM.—E. P 


CULVER, Schenectady, N. Y. The object of the | 
inventor is to provide a heat controlling system } 


| in which a thermostat control is so inter 
connected with a diaphragm control that al 


though the thermostat contro! shall operate 
} 




















HEAT CONTROLLING SYSTEM. 


to maintain the living-room temperature at the | 


predetermined value, the diaphragm control 
will under any and all conditions prevent the 


and locked to a fixed support, | thermostat control from causing to be gener 
+} ated within the heating boiler a pressure of | 
|Tirvus, and H. W. 


| steam exceeding a predetermined maximum 


Household Utilities, 
FOOT AND HAND REST FOR TOILET 
SEATS.—W. B. Simonson, 713 Fulton St., 
Brooklyn, N. Y. The intention here is to 


provide a suitable support whereon the user | 


may place hands and feet The form is in 
the shape of a rack having cross bars in front 
for the feet, and pivoted frames at the sides 
for the hands. The pivoting of the frames 
to the rack enables the rest to be folded when 
it is not in use. 

FOOD AND DISH WARMER.—J. W. Stac 
ner, 3116 Live Oak St., Dallas, Tex. In this 
invention the object is to provide a new and 
improved food and dish warmer, more espe 
cially designed for use in hotels, restaurants, 
boarding houses, homes and other places, and 









FOOD AND DISH WARMER, 


arranged to permit convenient storing of food 


and dishes with a view to keeping the same | 


hot for any desired length of time, and to per 
mit the diners to help themselves to the vari 
ous foods. The patent is for sale. 


WINDOW SHADE BRACKET.—L. G. Riv 


| 
ROOF SQUARE.—P. N. Berooren, San Jose, | 
| 
| 














| Jewel to be set in watch plates, settings and | ENBERICK, 476 First 
|the like, so that the tool will automatics ally | invention 
; cut or turn out the seat of exactly the proper | bracket arms to suit shad s of di 
jand thereby avoid 


frames caused 


WINDOW 


brackets at different 


Means provide for 
bracket arms that 
also the bracket 
bracket arms, a 


arranged to hold a plurality of 
on a single window, 


and a light shade. 


Machines and Mechanical Devices, 
POWER TRANSMISSION 


L. Maier, care of 
louse, 4th and 


I 
Cal. This invention relates to driving 
ism and has reference 





POWER TRANSMISSION 


mechanism of this kind 
clutch, and comprising 
ated therewith and 


and the ratchet are 


moved in one direction 
with respect to each 


another direction 
for sale. 


Prime Movers 
ENGINE.—F. J 


Grand Haven, Mich 
type in which rotary 


shaft is produced 
slidably-connected 
rectilinearly as a 
nately on opposite 
the inner section 


a direction at right 
movement by steam 
opposite sides of the 
cal movements taking 
rotary movement 
gine shaft 


Rallways and Their Ac 


SEPARATOR. 


Ill. Address the 


bodies the use of 
purpose of cleaning 
or coal dust from 
ing the screenings 





COAI 


other receptacle 
used in connection 
which effect a preliminary 
ing of the coal sizes 
| incomplete or defective 
| fect these 
| ing the screened coal 


inventors 


|} the action of an 
a cleans the larger 
stuff back to the screenings 


CROSSING SIf 


Santa Clara Ave 
cipal obje 
nal adapted to be 


here i 





proaches the crossing 
ing to those in the 
the construction contemplating 
acterized by an oscillating 
RAILROAD CROSSING 
1330 Bergen St., Brooklyn 
|} tion proyides at a 
jfor cars moving in 
attained by making 
| between the crossing 
| which are brought 
crossing tracks 
and simultaneous! 


provides 























size 
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Notes and Queries 























K ndly keep your queries on separate sheets of paper wien corresponding ibout such 
matters as patents, subscript books, et This will gre itly facilitate answering your 
questions, as in many cases they have to be referred to experts The full name and address 
should be given on every sh No attention will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time ind will be mailed on request. 

12832) S. R. ask Given the earth a | compared with the earth A. The mean diameter 
perfect circle of diameter 8,000 miles \ thin | of the moon is 2,163 miles, and that of the earth 
steel band is fitted just t around the equator is 7,918.6 miles, as given by Young in the astron 
and then cut apart A strip 14 feet long is in- | omy referred to above 8. I heard it mentioned 
serted and the band welded together it is then | by a gentleman in a lecture that the cause of 
placed concentric with the eartl What is the} the revolution of the earth in space is as follows 
width of the space between the band and the| At both poles are two holes, approximately three 
surface of the eartl \. If the circumference | miles in diameter. There is a constant suction 
of the earth were increased by 14 feet, the diameter | and this suction draws the snow and ice into 
would be increased b 1.46 feet This is found! the bowels of the earth, which converts the 
by dividing 14 by 1416, the number 7 of! moisture into steam, which is the force causing 
the geometry You will find the demonstration | our planet to gyrat This is not the accepted 
of this problem in answer to query No. 12266, | explanation, is it A. We know no reason what- 
vol. 103, No. 3, price ten cents The diameter | ever to believe that there are holes in the earth 
of the circle does not enter into the result If| at the poles, as bo poles have been explored 
the circumference of any circle were lengthened | and we know that the earth is solid and frozen 
I 14 feet its diameter would be lengthened | there We are certair that persons who ask 
! 1.46 fee The width of the space between | Questions as you have would be interested in 

band and tl surface of the earth would | reading books which fully discuss these and we 
be 2.23 feet—one half of the increase in the| hope you will buy the books we have suggested 


Glameter 





12833) I..S8. G. asks A base-ball is 
thrown into the air It occupies 4 seconds in 
descending Over what space has it fallen 
is © | 8 — >< 42 16 16 256 ft 
| Is the above solution correct Why would it 
not be scientifically correct to say 32 feet or the 
momentum multiplied by 4 128 feet the ball 
fell, or 16 feet the velocity times 4 64 feet 
the ball fell You can see readily that my 
knowledge of mathematical physics is practically 
nihil so kindly explain this in detail A. We are 
pleased to give you the answers to your ques 
tions in the order in which you put them 1 
The ball falls from a ! of 256 feet The 
formula which you use is correct Its velocity 
at the end of one second, which we call is 
$2 feet This is not the momentum of the ball 
Momentum is the prod: <t of weight multiplied 


from the 


fell 


ro find the 
you would proceed as follows It 


by velocity height velocity 


4 seconds, in 





which time it gained a velocity of 4 X 32, or 
128 feet Its average velocity is one half of 
this, or 64 feet, and moving with a velocity of 
64 feet for 4 seconds it will fall 64 X 4, or 256 
feet, as you have it You will find all this in 
textbooks of elemen y physics Millikan and 
Gale's “First Course which we send for $1.40 
is a very interesting and instructive book = 
What law of the universe is illustrated in th 
curve of a railroad track? A. The elevation of 
the outer rail of a railway track upon a curv< 
is an illustration of centrifugal force This 
prevents the overturn of the train, or its climb- 
ing the rails, if the speed on the curve is too high 
3. By what method is the distance between the 
earth and sun ascertained A. The simplest 
mode of finding the distance of the earth from the 
sun is by means of the velocity of light, which 
moves at the rate of 186,300 miles a second 
For the mode by which this was measured sex 
Surprptement No. 557, price ten cents It has 
been known for two hundred years that light 
| comes to us from the sun in 499 seconds. Multi- 
ply 186,300 by 499 and you have nearly 93,000,- 
000 of miles as the distance There are other 
ways of obtaining the distance of the earth 
from the sun, but this is the simplest For others 
see Young's ‘““Manual of Astronomy which we 
send for $2.50 4. If a gun should be shot off 
and one person would hear the explosion, another 
see the smoke, and another observe the falling 
of the bullet, who would be the first one aware 
of the shooting? Which second Why? A. The 
person who saw the flash or smoke would be the 
first to be aware of the discharge of the gun 
The second would be the one who saw the bullet 
fall. The sound would arrive last, provided al) 
three persons were at the same distance from the 
gun Light travels a mile in less time than one 
can perceive, so that the flash is seen at the 
instant it occurs over any distance to which it 
would be visible. The sound travels 1,090 feet 


in a second through air at the freezing point, and 


about 1,120 feet per second in the summer time 
The ball will go 1,500 to 2,500 feet during the 
first second, according to the powder and rifle 
employed Hence, the ball will arrive at a dis- 
tant point before the sound of its discharge 
from the gun Explain in detail the cause 
of the ascension of a balloon A. A balloon as- 
cends if its weight is less than that of the air 
which it displaces, for exactly the same reason 


as a cork rises in water. 6. Remember hearing 
explained in a lecture on physics, that if one were 
standing in a boat, train, etc., and were to jump 


straight in the air, you would alight at the same 
place from which you had jumped How could 
one prove this by a simple experiment? The 
height of the jump would have no effect, would 
it? A. A simple way to prove the fact that a 
rider must jump straight up in order to come 
down and alight on the same spot, as a circus 


rider does upon a horse's back, is to jump up in 


train or & moving 


the 


car on a railroad 
wagon the road You 
car to run away from under you while you were 
You are 
rider is on his horse 


a& moving 


on would not expect 


in the air moving along with the car 


as the He continues to move 


jin the 


same way while in the air, and so comes 
down upon the horse's back again We call 
this action inertia See this topic in a text- 


book of physics. 7. What is the size of the moon 


} not 
| of origin 


and study them, 


12834) J. M.S. asks: Has the equa- 
torial line ever been positively piaced, and 
how? Is there any stake or mark on tand 
at any point to indicate the location of the 
equator A argues that the equator is purel) 
imaginary and has merely been placed in the 
minds of scientists, while B contends that 
though there is no actual substantial lins 
drawn, nevertheless it has been actually and 
positively established beyond doubt by reliabic 
instruments, and that it is no more imaginary 


than th boundary line between two of the 
United States 4. We do not know whether 
any government has placed any mark upor 
the equator in its territory or not, but there 
would b no difficuity in doing this The 


the sur 


the 


distance in 


position of 


orth of the 


equator is located by 
degrees 


south of it in winter 


at noon it 





summer and 


equator in 





is calculated exactly relied upon by the 
captains of ships for their latitude day 
by day on their voyages. On land it is very 
easy to locate it exactly by a succession of 
observations The equator is one of the most 
real lines in astronomy surveying and naviga 
tion The boundar line between two States 
could not be located unless the equator could 
be located with the same degree of exactness 

12835) M.M.asks: Will electric waves 
from an electric wireless machine pass through 


earth or stone A. Electric waves from an oscil 


lator follow the surface of the earth rather than 
pass in a straight path through it The lower 
half of the waves end in the earth, and if the 
earth's surface is a perfect conductor the waves 
would move over the earth freely if a poor 


conductor. they are retarded This accounts for 








the fact that transmission is better over water, 
and very poor over dry earth See Pierce's 
Principles of Wireless Telegraphy which we 


send for 33 2. Will electric waves from wireless 
machine be reflected if they strike against a 
sheet of oil of any kind? A. Electric waves are 
reflected, refracted and polarized in the same 
manner as light waves Indeed, light is but an 
e'ectro-magnetic phenomenon You will find 
much upon this subject in Thompson's “Light 
Visible and Invisible which we send for $2.20 
We cannot say whether all oils would be good 
refiectors of electric waves 

(12836) W. E. McC. asks: On Sunday 
evening, June 22nd, while sitting on the front 
steps of a residence in the northern part of this 
city in company with a friend, a meteor fell 
about thirty degrees from the zenith, or rather 
became visible at that distance from the point 


named and in a line almost due south from our 


point of vision. The meteor moved from north 
west to southeast, apparently rather a peculiar 
direction, was it not? It was of a reddish-yellow 
color and was followed by a train of reddish 
sparks About the same moment I heard the 
sound of a distant explosion, which may have 
been caused by the meteor. My friend did not 
hear this, but she saw more of the display than 
I did, as I looked too late to see more than a 
thin trail of red sparks I suppose that this 


meteor possessed no extraordinary features, but 





when it first appeared the sky was covered with 
clouds, and it passed through them before it 
became visible, a condition I never witnessed 
before Thinking that it may possibly be of 
interest to the Screntiric American, I write 
to call your attention to it The clouds are 
very frequently at a high altitude in this prairie 
country, even rain clouds, such as these were 
which may possibly account for the faintness 
of the explosion, which was not perceptible to 
the ear of my friend A. Meteors come into 
the earth's atmosphere from every conceivable 


direction, and hence move in all possible direc- 
If one is the south of 
through his northern 
it will move through his 
often high 
from them is 


since sounds 


tions across the sky to 
@ meteor, it will 
sky; or if to the north 
southern sky. They 
the earth that any 
heard the earth 
heard below as 
This is because of the lower density 


move 


are so above 


sound not 


upon below are 


easily as above their place 


of the air at higher altitudes It is very inter- 
|esting to see a meteor appear from above the 
| Clouds 
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PRINCIPLES OF SETTING-OUT. Securing 

and Tooling Operations. By Alfred 

Parr. With an Introduction by C. H. 

Bulleid, M.A., A.M.I1.C.E. S8vo.: 2909 

pp.; 0) illustrations. Price, $2.50 
net. 


Out of the instruction in workshop practice 
Mr. Parr at University College, Not- 
England, has grown this volume Its 
from the engineer- 
and well illustrate all the stages and 
the work 


stands for so 


given by 


tingham, 


examples are selected best 


ing shops 


operations through which must pass 


As ‘‘setting-out now much more 


than drawing in scribing-block lines, the volume 


includes the use of special fixtures for holding 
the work on the machines, jigs for drilling 
through, and templets and gages for setting 
the tools and testing the accuracy of the work 
rhe new Shaw electric measuring machine, 
which is capable of showing small inequalities 
even in the Johansson gages, is an instance 
of the development of precision in modern 
workshop practice Engineering students and 
students in manual training and metal work 
will find in the book a fund of carefully- 
imparted information of great help to them 


in their studies 


Introduction to 
Hartley With- 
P. Dutton «& 


Money CuHaAnaina. An 
Foreign Exchange. By 


New \ ork E 


ers. 

Co., 1913. Svo.; 183 pp. Price, $1.75 

net 

Foreign exchange—the buying and _ selling 
of the money of other countries—is effected 
just as is the sale of any commodity of com- 
merce, and, like other commodities, is affected 
by the law of supply and demand It would 
probably be impossible to treat so ponderous 
a subjec in any more simple more human 
and more appealing way than Mr. Withers 
has done, without seriously affecting the edu- 
cational value of the treatise He is always 
down among his readers instead cf preaching 
from a lofty platform, and this fact, coupled 
with his innate modcsty and his intimate 
knowledge of international money-changing, has 
resulted in a lucid explanation suitable for 


the opening chap- 
Abroad the 
broad 


popular consumption From 
Money at Home 
closing with 
be learnt from study of the foregoing problems 
allowed to There 
between 


and to 


the 


ter on 
one dealing lesson to 

flag 
the 


interest is never 


ven many smiles covers of 


AL. The Commercial 
Canada and Boards of 
Ninth Year 1913. 


Price, $1 net. 


Heaton’s ANNI 
Handbook of 
Trade Register. 
Svo.; 401 pp. 
This Annual is 

system of publicity 


well-planned 
the 


one factor in a 


aimed toward upbuild- 











ing of the Dominion and of the Empire. It 
|is distinctly framed with the intention of 
saving time and money for investors, mer- 
|chants, and intending settlers by giving them 
valuable information issued by a_ specially- 
trained and thoroughly competent staff The 
first part of the book presents the Canadian 
customs tariff, law, and regulations In the 
second part is an alphabetically arranged de- 
scription of all the important towns, and of 
those agricultural districts which are attracting 
immigration Officials and boards of trade 
throughout the Dominion have heartily co- 
operated in making the work authoritative 
and full 

EcoNoMY AND SYSTEM IN THE BAKERY. 


By Emil Braun. Cincinnati: Stewart 
& Kidd Company, 1913. Svo.; illus- 
trated. 

Mr. Braun is well qualified by his long 
experience to give bakers a handbook that 
shall be of great benefit to them, whether 
their businesses be large or small As the 
author points out economy and system in 


the small bakery is necessary before the founda- 


tions of a larger business can be laid. Chemi- 
cal knowledge, flour te ts, dough making, heat 
land the ovens, modern machinery and equip- 
ment, and system and economy, are the head- 
|}ings under which instruction is given 

How to Instatt Evectric Betis, AN- 


NUNCIATORS AND ALARMS. By Norman 
H. Schneider. New York: Spon & 


Chamberlain, 1913. 12mo.; 83 pp.; 
illustrated. Price, 50 cents. 

This is a short manual of explanation and 
instruction on batteries, wires and _ wiring, 


circuits, pushes, bells, burglar alarms, high and 
low water alarms, fire alarms, thermostats, 
and the location and remedying of troubles 


Artistic LEATHER Work. A Handbook 





on the Art of Decorating Leather. By 
E. Ellin Carter. New York: Spon & 
Chamberlain, 1912 l6mo.; 51 pp.; 
illustrated. Price, 





Leather work is an art of ancient lineage, 
and one which lends itself well to the highest 
and most satisfying expression of taste The 
plates from work executed by the author 
prove her to be herself an artist of no mean 
ability, and ,.a perusal of the little volume 


demonstrates her success in imparting deftness 
in the of tools as exemplified in incised, 
embossed, modelled, carved and hammered 
coloring and staining, in padding 


use 


work, in 


land in making up. 
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PATENT ATTORNEYS 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 


All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, etc. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 





MUNN & COMPANY) 


361 BROADWAY, NEW 
Branch Office, 625 F Street, Washington, D. C. 





Classified Advesticomiate 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted. Count 
seyen words to the line. All orders must be accom- 
panied by a remittance. 





AQUATIC DEVICES 


THE AUTO-PNEUMATIC SWIMMING BELT, 
Pat. Self-inflating on adjustment. Weighs 1 lb. Folds 
5x6 in. Protects sea travelers and lovers of aquatics 
from drowning. $3. Dealers, or 309 Broadway, N. Y 


AGENTS WANTED 


WANTED—One person each locality as agent for 
complete line Polish Mops, Self-Wringing Mops (5 
styles), Fibre Brooms 
Hilker Mop Co., 1366 Grand Ave., Chicago, U 

ABSOLUTELY FREE for 30 days only One 
doz. guaranteed U. S. Fire Extinguishers. Secure 
territory now Special offer to but one representa- 
tive in each section United Mfg. Co., 1043 Jeffer- 
son, Toledo, O. 


BUSINESS OPPORTUNITIES 
REALLY BIG ELECTRO-CHEMICAL INVEN- 
TION I will (1) give 4% interest in foreign patents 
to reliable party paying fees; (2) sell U. 8. rights. 
Get details from ‘‘Success,"" Box 773, New York. 


HELP WANTED 


WANTED. General foreman and superintendent 
for machine shop. Must be thoroughly experienced 
and familiar with modern machine shop practice. 
State full particulars, giving age, reference and 
salary expected Address Blumenstock Brothers, 
Chemical Building, St. Louis, Mo. 


INSTRUCTION 


LEARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly. We can positively show 
you by mail how toincrease your salary Prospec- 
tus free. Page-Davis Co., Dept. 89. Chicago, Ill. 


PATENTS 
OUR BUSINESS IS TO PLACE ‘good inventions 
with the best manufacturers, on royalty or by casi 
sale, with a square deal to all concerned, no advance 
ayment required Morse, Meyer & Berwin, Inc., 
*atent Brokers, 309 Broadway, New York City. 


PATENTS FOR SALE 


TWO PATENTS OF LOCK FAUCETS, perfectly 
burglar proof. Contents of cask as safe after as 
before tapping, simple in construction, thoroughly 
efficient and will be cheap to manufacture. Inquire 
Post Office Box 1212, Great Falls, Mont, 


BUSINESS PRESSSURE leads me to sell new 
patent with which lady, with one hand, can open, 
fasten open, or close both windows blinds at once. 
$750.00. Owner, Amelia, Virginia. 


SALESMEN WANTED 


SALESMEN making small towns, Whole time or 
Side-line, should carry our fast selling pocket side- 
line. Special sales plan allowing return of unsold 
goods. Makes quick, easy sales. $4.00 commission on 
each order. Something entirely new. Write for outfit 
to-day. Canfield Mfg. Co., 208 Siegel St., Chicago, 


MISCELLANEOUS 


MANUFACTURER would like to correspond 
with party with view of making specialties in 
White Metals, either on royalty or otherwise. 
Address Metal, Box 773, New York. 


s BU-TERAH! Bu-terah! One of the most wonderful 
inventions of the age. In every respect a perfect sub- 
Stitute for butter. Positively will not become strong. 
For particulars address, L. O. Fox, Woodland, Idaho. 


P CORRESPONDENCE with competent Manu- 
acturer's Chemist familiar with vegetable fiber and 
{ts manufacture into mats, matting, ete. and paper- 
Pulp. Have discovered a vegetable fiber and want 
the advice of competent experts as to its uses and 
manufacture. Address Fibre, Box 773, New York. 


WANTED—Addresses of manufacturers to give 
me an estimate on the making of a galvanized iron 
article to be size of ordinary bucket. Send particu- 
lars to Reeves, 214 West 69th St., New York City. 


INQUIRIES 


Inquiry No. 9313. Wanted to buy Leather Held 

orse Shoes used temporarily when shoe cannot be 
nailed on. In uther words a Leather Boot with iron 

joe at bottom—strapped over horse's foot. 

Inquiry No. 9314, This enquirer is in the market 
or some patented articles which he could purchase 
and manufacture with an investment of from $5,000 

$10,000. The name of the party will be supplied 
© any of our readers on application. 

inquiry No. 9315. Wanted the name and address 
of @ concern manufacturing novelty ink wells. 


Inquiry No. 9316. W 

3 No. 9316. anted the names of manu- 

cacturers and manufact urers’ agents who make pat- 

rm the pun ~~ | oo — devices which appeal 
© and which Can be used in a mail order 

business and by canvass ers. 


: Inquir No. 9317. Wanted the names and ad- 

wou of manufacturers of good selling articles that 

certain poca! to the public where exclusive sale in 

to the trade oe eae be arranged for; both to sell 
r ; s i 

house canvas ough sub-agents in a house-to- 

Inquiry No. 93 y 

. 9318 Wanted rollers and other 

refuse, seehe or, xtracting water and moisture from 
* ¥ cotr ust, W =| 

using it as a fuel, t, with special reference _for 


YORK'| 


The Heavens in August 

(Concluded from page 90.) 
in fact, the two planets are in conjunction 
on the 24th, and little more than 1 degree 
apart. Saturn is the farthest south, and 
is a little the brighter of the two, while 
Mars is moving eastward more rapidly, 
and so overtakes the larger planet. This 
conjunction will be a very pretty sight, 
but one must get up in the morning to 
see it. 

Finally, Neptune is in Gemini, lately 
past conjunction with the Sun, and ob- 
servable only in the morning. On the 29th 
he is in conjunction with Venus, being but 
18 minutes north of her. 

The Moon is new at 8 A. M. on the 
2nd, in her first quarter at 11 P. M. on 
the Sth, full at 3 P. M. on the 16th, in 
her last quarter at 7 P. M. on the 24th, 
and new once more at 4 P. M. on the 3ist. 
She is nearest the Earth on the 3rd, and 


lagain on the 31st, and farthest away on 





Line cannot be duplicated. | 
A 





the 18th. As the new Moon at the end 
of the month almost coincides with the 
time of perigee, unusually high spring 
tides may be expected. 

While completing her circuit of the skies, 
the Moon comes into conjunction with 
Neptune on the 1st, Mercury on the 2nd, 
Jupiter on the 12th, Uranus on the 15th, 
Saturn and Mars on the 26th, Venus and 
Neptune on the 28th, and Mercury again 
on the 30th. 

Chamonix, France. 


Curious Exotic Fishes 


(Continued from page 92.) 


then with minced boiled rice or vermi- 
celli, and earthworms twice weekly. 

The Sacobranchus singio, a little cat- 
fish found in Bengal, is distinguished by 
its bristling mustaches from its compan- 
ions in the aquarium. The gray, striped 


Sternopygus is a South American eel of| 


the Gymnotus family, but destitute of elec- 
tric properties and having a single ventral 
fin. Somewhat similar to both of these 
in form and movement is the African 
Xenomystus, six or eight inches in length, 
which is a native of the river Niger and 
requires a temperature of about 80 deg. 
Fahr. 

The armored catfish (Plecostomus Com- 
mersoni) is a remarkable member of some 
European collections. The sides of this 
fish are covered with dark colored scales, 
arranged like roof-tiles, and a long plate 
protects its head. The dorsal fin is very 
large. 

The Brazilian moon fish (Pterophylium 
scalare) is as variegated in color as it is 
curious in form. 

The Pantodon, a diminutive flying fish 
found in Lake Tchad, in Africa, meriis 


especial attention because of its peculiar | 


structure and singular habits. It owes its 
name to the formidable array of teeth 
which cover its tongue and the principal 
bones of its mouth, in addition to the 
jaw-bones proper. The dorsal fin is very 
short and is placed near the long and 
pointed tail. The folding pectoral and 
ventral fins are very large, and the latter 
terminate in fine filaments. These organs 
suggest great powers of flight, and, as a 
matter of fact, M. Fonreau, of the Lake 
Tchad mission, has seen the pantodon 
rise from the water and, by flapping its 
pectoral fins, traverse distances of 5 to 20 
yards, or more. These are long flights 
for a fish only two or three inches in 
length. In the aquarium the Pantodon 
remains quietly at the surface in the atti- 
tude shown in the photograph, which, un- 
fortunately, cannot reproduce the gorgeous 
livery of this butterfly of the water. The 
back is olive, in some specimens crossed 
by transverse dark bands; the belly is 
silvery yellow, tinged with carmine; the 
fins are bright pink dotted with violet 
brown, and the tips and inner surfaces of 
the pectorals are violet-hued. 

It is impossible to mention here all of 
the exotic fishes of comparatively recent 
importation in the possession of M. 
Lefévre, M. de Visser, and other members 
of the Aquaria Society, formed for the 
purpose of promoting the cult of orna- 
mental fishes, but the remarkable habits 
of the macropods aud the guramis de- 




















“Automobile 
a motor vehicle” 


W chate 
Nanda 


Trade-Marking a Famous Motor 


Engrave on the tablets of your memory this 


trade-mark. 


It is the stamp of a good 


motor and a good motor is the solid foun- 
dation of a good automobile. The diction- 
ary makers realized this, when they defined 


an Automobile as a 


**Motor Vehicle;’”’ 


all men who motor acknowledge it; 
and more than 50 of America’s leading 
motor vehicle makers proclaim it by 
building their cars upon the sure 
groundwork of the Continental Motor. 


@ A weak foundation has ruined 
many a costly edifice. Down to bed 
rock must go the substructure; down 
—jin the case of a motor vehicle—to 
the hard and fast assurance of a motor 
with power, with speed, with certain- 
ty of service, with sales prestige, with 
long years of life-span. 


@ The name of the motor—symbol of 
power—reveais the character of the 
car. Forthe motor is the key to the 
whole construction—the costliest and 
most vital factor. Every motorist should 
know this, and Continental advertising 
is going to make this knowledge public 
property. 


@ Continental motors date back to 
1903. They have perennial youth in 
design—the maturity of age in experi- 
ence. Over 75,000 are now in use 
developing, daily, more than six times 
the horsepower taken from Niagara. 
Best known cars—cars that have con- 
quered the world’s markets — have 
swept to success carrying the Conti- 
nental motor. 


@ To the companies making these 
cars, their engineers as well as our 
own, belongs the proud distinction 
of having made “‘Continental motors 


America’s standard.’’ For the 


counsel of these many engineers, 
some of whom not only stand as 
leaders in their profession but are 


individually known to every Ameri 
can who reads, has had much to 
do in the final perfecting of Conti 


nental motors. 


@ These are the far-seeing, level 
headed men who, building for the 
competition coming, have already 
specified over 40,000 Continental 
motors for 1914. 


@ Not made to meet a price, not 
built to shatter records of quantity, 
constructed 


Continental motors are 


to fullfill a service ideal—to be a 
true foundation for a worthy motor 


vehicle. 


@ For this we trade-mark our 


pre »duct. 


Continental Motor Mfg. Co. 


Largest exclusive motor builders in the world. 


Detroit, 


Detroit, Michigan 

















104 SCIENTIFIC AMERICAN \ugust 2, 1913 
serve description. The male fish builds ——_ 
a tiny nest of foam, into which he en Going into Camp? 
tices the female by assuming a nuptial a 
livery of the most brilliant coloring, but Then You Will Need The 


as soon as she has deposited her eggs, he 


her away and takes upon himself | 


the 


drives 


the duties of mother and nurse, to 


which he devotes himself zealously until | 


| his offspring become able to find their food 


unaided. This maternal instinct of the} 
male is strongly developed also in the 
fehanchito (Heros facetus) One of these 
r urious fishes in the aquarium of one of 
my friends had a brood of sixty little 
ones, which he defended valiantly, 
; promptly attacking and biting any finger 
; that was rashly plunged into the water 
|The worms and raw beef on which the 


young fishes were fed were chewed fine b) 


; 
the father, and an amusing spectacle was 


presented by the little ones taking their 


food from their father’s lips 


Some exotic fishes are even more 
liant in coloring than those described 
ubove The orange-colored coat of the 
Ncatophagus argus, for example is 





adorned with artistically arranged dots of 





tropical waters require constant 


;}zems of 


velvety black, and a beautiful azure bead 

7 @ \ marks every seale of the Brazilian Cich 
mPa PF lide | 
issed b y al } ngel It might be supposed that these living | 
i (nm the contrary, they can be kept 

jh . —s - s , : ~~ without trouble in an ordinary dwelling 
Che story of a wooing unparalleled popastlne ga oan yc Mele: 


| propagates these exotic fishes on a large 





In romance —‘‘ ANGEL ISLAND,”’ 
by Inez Haynes Gillmore, in 
THE AMERICAN MAGAZINE 


scale, has installed his aquariums in two 
Mme. 
elaborate piscicultural establishment nea! 
| Berlin, M. de 
about 


hothouses, and Kuhnt conducts al 


Visser keeps his fishes il 


tanks of 25 gallons capacity on a] 
| Slass-inclosed veranda, where species of 


five shipwrecked men—five winged | very different dimensions and origin dwell 
the longing to capture 


the 


A desert island 


| together in harmony 


women—the fierce attraction i 
| rhe proper water temperature (about 


the old, old clash between man and woman 70 deg. Fahr. for most species, and 80 deg 

great sex problem of our day —the Feminist Movement. |Fahr. for a few others) is maintained 

\ story of profound significance, told with dignity, SORRY. OF SUAARS OE OR GREENE CORD CO 

; ‘ . , : : |tained in a nickel-plated cylinder, which 

power and illuminating frankness. Riek Cie ee Mae ee eee 

* position with its open top, which is cov 

The publishers of Tur American Maca toitsname. Did vou ever think what | ered by a fine wire grating, alone emerg 
a big name it has? what a big thing |ing from the water. The aquarium may | 


INE Wisn to express their appreciation 
also be heated by lamps placed in a lower | 


Thi 


of the increasing regard of the reader it is to be or even to try to be 

as reflected in the sales of the magazine American Magazine—the magazine |CO™Partment, separated from the tank by 
since the beginning of the year It that takes the essential fabric of our |@% Geuble partition. Large and pugnacious 
Is a ple isure to know that a larger and national life and weaves it into a | Sees, and some others at the breeding 


season, are confined singly in glass globes. | 


larger number of Americans find that beautiful, enjovable, intelligible 
ait, In marked contrast to domestic fresh wa 


Pur American Macazive is living up whole? ses ; ; 
ter fishes, which do not thrive in captivity 
unless they are kept in running or fre 


The \ugust Fiction Number, containing the first instal- quently renewed water, these exotic fishes 


ment of ANGEL ISLAND, is now on the stands. It is as 
! » . . . aquariun itho a complete 
A worthy of the attention of the reader as any magazine pc ohggae as ee Mery gg 
C sumcient to 


water. Is 


jmay safely be kept for months in an 


change of 


draw off one 


published anywhere, at any time. Among the contribu- ltenth part of the water every week, and 
tors: — David Grayson, James Montgomery Flagg, John lto replace it with an equal quantity of 


fresh water of the proper temperature 
Adequate aeration, 
This may be effected 
ing in the bottom of the aquarium the end 
of a 


compressed air 


Taintor Foote, A. B. Frost, Frank E. Schoonover, Mar- 
garet Widdemer, Edmund Vance Cooke, George Fitch, 
Arnold Bennett, Hugh S. Fullerton, Stephen Leacock, 
John A. Moroso and the brothers Kolb. 


however, is essentia 
very easily by plac 


tube, communicating with a 


eylinder, in which a 


rubber 
pres 
sure of three atmospheres, as indicated by 
is maintained by 
The 


The y lugust Fiction Vumber of un attached manometer, 
automobile tire 


the 


means of an pump. 


immersed end of tube is closed by a 


¢ 
thin membrane, which is traversed by al 
ly steady stream of minute air bubbles 
The sandy bed of the aquarium is plant 
eee led with Vallisneria, Miriophyllum and 
| other green aquatic plants which are use 
|}ful as well as ornamental, as they assist 


MACATIMG (2s 


| 
to the fishes and facilitate their reproduce | 


tion. 





The cultivation of exotie aquarium 
fishes deserves every encouragement, for | 
i it is not only a source of enjoyment, but 





it offers a field for scientific observation 


SOLDERS and SOLDERING of the curious and still imperfectly studied | 


F you want a complete text book on Solders and the art of Soldering, 


giving practical, working recipes and formule which can be used by the 


habits of these pretty little creatures 


Dead Matter That Seems Alive 


(Continued from page 93.) 





— . . 
metallurgist, the goldsmith, the silversmith, the ye weler, 
pearl, in tendons, in voluntary muscle 








and the metal-worker in general, read the following 
Scientific American Supplements: 1112, 1384, MUNN & CO. Inc. 
1481, 1622, 1610, 1434, 1533, price 70 cents PUBLISHERS 
by mail. @ Order from your newsdealer or from 361 Broadway, New York 


fibers and in other organic structures. <A 
section of striated structure produced by 


diffusion currents is shown highly magni 


fied in Fig. 3. 

















The general appearance of a ceil, with | 
its nucleus and plasmic streaming, with! 














Carborundum 


Sportsman’s Sharpening 
Stone in Your Outfit. 





It's a great little stone for sharpening 
your camp knives, hatchets, axes — 
for pointing gaffs, hooks, etc.—for 
any sharpening need in the camp or 


on the trail. 


Furnished in neat leather case with 

belt loop.— Like all Carborundum 

Stones, it cuts quick—it’s made from 

Carborundum, the hardest and. 
sharpest material known. 


Get one of these little stones 
will find it mighty handy. 


-you | 








Carborunduxr Company 


—" Falls, N. Y. 





Instructive Scientific Papers 
on Timely Topics 

Price TEN CENTS EACH by Mail 

ARTIFICIAL STONE By L. P Ford. A paper 


of immense practical value to the architect and 
builder Scientihc American Supplement 1500. 
THE SHRINKAGE AND WARPING OF TIM- 
BER. By Harold Busbridge. An excellent pres 
entation of modern views ; fully illustrated. Scien- 
tihc American Supplement 1500. 
CONSTRUCTION OF AN INDICATING OR 
RECORDING TIN PLATE ANEROID 
BAROMETER By N. Monroe Hopkins. 


I ully illustrated. Scientific American Supplement 
300 
. 


Order through your newsdealer or from us 


MUNN & CO, Inc. Publishers 


361 BROADWAY NEW YORK CITY 
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Earn from $25.00 to $100.00 per week as they pro- 
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store pubiicity and assist our graduates * 
securing positions. Write for Catalogue. 
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Good Bearing Metal 


Good Bearing Metal means long lived 
bearings. And long lived bearings 
means a long lived machine re- 
quiring little or no attention and 
consequent low maintenance cost. 


ON=GRA 


NON-GRAN resists wear for fom 
three to five times longer than any 
other bearing bronze. 


That is why the E. I. Du Pont de Ne- 
mours Powder Company invariably 
use NON-GRAN when they have to 
replace the original bearings in their 
manufacturing equipment. NON- 
GRAN costs them more than any 
other bronze, but once it is in place it 
keeps their machines in commission for 
from three to five times longer than 
could any other metal. Scores of 
other manufacturing corporations are 
keeping their machines in more con- 
stant operation and are minimizing 
maintenance cost in just this same way. 


A bearing wears out because friction 
keeps pulling away the tiny particles 
constituting the bearing metal. That 
is why the inside diameter of a bear- 
ing keeps getting larger and larger as 
wear goes on. The particles simply 
being pulled right out from the body 
of the bearing. 


In direct contrast with other bearing 
bronzes, NON-GRAN is non-granu- 
lar in structure. The whole mass is 
of a tough cohesive structure. Each 
of the billions of constituent particles 
is securely knit to all adjacent parti- 
cles. This enables the particles on 
the bearing surface to resist the fric- 
tional pull to which they are subjected. 
Do you want to save money on the maintenance of 
your manufacturing equipment? 
Drop us a line to-day and we will give you full data 
regarding this wonderful metal which is annually 
aving hundreds of thousands of dollars to those 
who are using it. 
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Send for our proposi- 
tion on the Hawthorne 
Four Cylinder Auto- 
mobile Hand Air Pump. 
HAWTHORNE MFG. CO., Inc. 
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figures, with various 
had 


writings, 


jnuclear division 


kinds of outgrowths, been described 


Leduc in earlier together 


with the 


| by 


osmotic growths of various kinds, 


sea-weeds, toadstools, 
series of phenomena 
and illustrated in monde ScIeENTIFIC 
AMERICAN 9th and 28rd, 1911. 
Fig. 4 is a reproduction of one of Ledue’s 
“artificial” 


| Suggesting molds, 


Both 
ferred to 


| ete. were re 


September 
shown alongside of 
5) prepared by De- 
method. Le- 
by placing a 
two parts of copper 
in a 
potassium. A 


cells, 
(Fig. 
to 
produced 
of 
part of cane sugar 


nerve 
a ganglionic cell 


moor according Golgi's 


duc’s “cell” was 


“seed” consisting 
sulphate and one 
solution of 
precipitate 
formed 


ferrocyanide of 
of 
the 
ous to sugar, 
through it, 


copper ferrocyanide is 


on surface; this is impervi- 
but water is readily absorbed 
to all 
the final form depending upon 
distribution of the particles 
of sulphate in the 


variations the density of 


leading “growth” in 
directions, 
the 
of 
grain, 
the medium, ete. 

Much of the the 
devoted to showing that the lines of dyna- 
the 
media. 


precise 


sugar and copper 


upon in 


argument in book is 
same in 
organic To 
are derived from a 
electric discharges and 
figures with and 
other plant structures. Fig. 8 is the elec- 
tric leaf; Fig. 10, 
an suggesting a fern 
frond; Fig. 11, a crystallization of am- 
monium chloride in gelatin suggesting 
plant forms; Fig. 9, four successive 
stages in “karyokinetic” figures produced 
diffusion; Fig. 12, a modification of 
diffusion currents by contact of a glass 


mic discharge are essentially 
and in 
this end illustrations 
of 


crystallization 


an organism 


comparison 
ferns 


discharge resembling a 
electrolytic pattern 


by 


rod, illustrating irritability; and Fig. 13 
shows “negative heliotropism” of diffusion 


currents of India ink in salt solution. 
With wonderful patience and ingenuity 
Prof. Leduc up in turn the 
commonly characteristics of 
structure, their absorp- 
their 


has taken 
recognized 
living cells—their 
tion of nutrients, 
their irritability, the circulation, 
tion of to function, 
transformation of energy—and has repro- 


nuclear division, 


temperature 


duced each phenomenon in turn in a prep- 


aration which is admittedly “non-living.” 





But has he thereby made an approach to 
the artificial synthesis of life? All that 
we can learn from these experiments is 


| that the laws of motion and of matter 
| as evident in the world of living 

as in the world of non-living; 
the line of 
that the mechanics and the 
the of 
us non-living sys- 


are 
things 
that motion 
here is along least resistance 
as it is there; 
and 


chemics living cells 


those of 


electrics 
are the same 
tems. 

The chapter of 
sane 

Dr. 
points out of 
ing that life not only did originate 
taneously”—in a scientific but may 
do so again under suitable conditions. He | 
out the of the issue 
in such theories as that of Arr- | 
henius in regard to the extra-terrestrial 
origin of life. 

Whether the of Leduc 
reach the bottom of the problem or not, | 
experiments have their value in| 
clearing the field of much conjectural rub- | 
bish and 
yet 


on the origin life and | 
generation is a 
and in it 


the logical necessity 


spontaneous state- 
Leduc 


assul- 


ment of the problem, 


“spon- 
sebse 
evasion 


also points 


involved 


methods ever 





these 
and confusion ; as for 
that 
perimental stage. 


the syn- 


thesis has not reached the ex- 


The Airman and the Weather 


(Continued from page 94.) 
is now able to draw a vertical plan of | 
the thundersquall (Fig. 2), tracing its! 
quasi-circulation about a horizontal axis, 


as a guide to the maneuvers the airman 
should adopt if overtaken by a storm of 
this character. This is strikingly ana- 
logous to the task of the nineteenth cen- 
tury meteorologist in tracing the ground 
plan of the cyclone, and teaching the 
mariner how to avoid the “dangerous 


semicircle.” 


However, the aeronaut needs horizontal 


as well as vertical plans of the wind sys- 


tems he is likely to encounter—cyclones 





to 
132 MILK STREET, Boston | trade 


breezes, 


all the 


land and 
antitrades, 


and anticyclones, 


winds 


sea 


and and 





the rela- | 
their | 
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Constructed with * Tarvia | x" 


Fifty Million Yards Treated 





HE rear wheels of an automo- 
bile revolve more times to a 
mile than the front ones do. 

There is a certain amount of slip 
when the car is driven at high speed 
and this slip exerts upon the road 
surfaces a powerful and destructive 
abrasive effect exactly like that of an 
emery wheel. 

Ordinary macadam never was 
expected to withstand such strains 
and soon goes to pieces unless it is 
given constant and costly care. 

A macadam road, to meet the 
demands of modern traffic, requires 
the use of an additional binder to 
reinforce the surface. Tarvia is 
ideal for this purpose and has been 





used successfully on over 50,000.- 
000 yards of roadways and pave- 
ments in this country. 

Tarvia may be applied to the 
road during construction or merely 
as a surface application. 

There is such a vast economy in 
maintenance expense that it more 
than balances the cost of the Tarvia 
treatment. 

Tarvia is made in three grades— 
“Tarvia X,” very heavy and dense 
for road construction where the voids 
are large; “Tarvia A,” a lighter 
grade for the smaller voids which 
occur in surface operations; ““Tar- 
via B,” applied cold for dust sup- 
pression and surface maintenance. 
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Roofs and floors are built 
without forms by merely pouring concrete on the 
Hy-Rib sheets. 
For every modern construction—factories, residences, 
stores, tanks, etc.—Hy-Rib fills a need. Easy to use. 


economical and efficient, it makes structures that 


are light, fireproof and permanent. 

No matter what, where or when 
nu build, write now for Hy-Rib 

book free 
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el ‘ el I tm pherie cireula 

the Lhe eeds to know, for example, the 

re of tl inds to the isobars at vari 

i typieal eyclonie disturb 

is distinet advantage to him 

to learn t f ile at the earth’s surface 

the I spira inward toward 

f at the mile 

l ‘ ire li mger inclined 

ird if 0 in such a direction that 

I the surface eather map 

‘ d aj oximately with the motion 

free | oon at such a leve Thus 

rutic meteorology, which is i 

cienc f three dimensions, i Vastly 

more mplicated than marine meteor 
‘ v hich 1} a science of only two 

Let us repeat, however, that in spite 

of the magnitude of the tasks imposed 

pol it ieronautical meteorology has 

ilread eached a stage of great practical 

ut \ gle illustration will make 

this clear Suppose plans were on foot to 

establish a regular airship service across 

the Atlantis here would be the most 


Meteorology is ready to 


answer this question For the westward 
journey there is one region, and one onl) 
in which the winds are favorable through 
ut he veut iz.. the trade-wind belt 
For the eastward journey a sea-level wind 
chart might vyvyest the advantage of a 
more northet route, in the zone of “pre 
vailing vesterlies Aerology, however, 
can better th suggestion. The winds of 
middle latitudes, although westerly in 
terms of averages and resultants, are actu 
ill ibject to the vicissitudes attending 
the frequet passage of eyclonic disturb 
Lice Phere nly one region in which 
there is a tolerably steady drift from west 
t eus nd this is the one of the anti 
trades ing ertically over the trade 
winds Hence the first transatlantic air 
ships wi probably sail from southern 
ELurope to the West Indies at a low level, 
and return in the same latitudes at a level 


i few thousand feet higher. The tropica 
hurricanes that occasionally invade this 
region during the te summer and early 
iutumn wi e announced by wireless 
telegraphy from the meteorological bu 
reaus ind = the ieria liners will give 
hem a wide berth—or possibly rise to the 
upp eve of the storm itself and take 
idvantage of the outflowing winds at that 
evel to get away from the storm center 

\erologists have now been at work for 
severa vears sounding the air above the 
trade-wind belt The trades are found to 
be quite shallow, and their depth varies 
considerab with latitude 


We have not space here for even the 


science of 


most summatl digest of the 

1eronautical meteorology, but must limit 
ourselves to an enumeration of its prin 
cipal subdivisior We have already de 
oted considerable space to the wind, as 
the sub t of capital importance nder 
this head let us add that valuable statis 
ties have be« compiled as to the varia 
tion of the fore ind the direction of the 
wind with altitude (see, for example, 
Fig }); that the average windiness 
of various places on the earth’s sur 
face has been determined, in order to 
point out the most favorable locations for 
aerial harbors and aerodromes; that the 
relation of the winds at moderate alti 
tudes to the topography of the land has 
been worked out in great detail: and that 


ingenious forms of apparatus (e g., the 


vertical anemometer and the _ pilot-bal 


loon) have been devised, to supplement 


the ordinar anemometer and wind-vane 


for aeronautical purposes. The elaborate 





investigations on wind pressure and the 

like carried out in aerodynamic labora 

tories, belong to engineering rather than 
to meteorology 

Temperature is a very important factor 

in ballooning ess Important in aviation 

Here, again, aerology has gathered a great 

fund of informa I We know not only 

the normal te erature gradients in the 

itmosphere t also under what condi 

i i eti 1 ir 

1 m ! rh 

trade ut a sup 

t wind at ’ i 

i ititudes tl westerlies f th 

perat none It is here applied to the 


upper irrent f the tropical belt only. 
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gradients are likely to 


The 


these 


tions 


terrupted or reversed ty pics 


tical and horizontal distribution of tem 

perature in eyclones and anticyclones 
ibject concerning which very erroneous 
inion rmerl\ prevailed—has now 


been approximately determined. 


So with the other metecrological ele 
ments Each of them, thanks to the ad 
vent of aerology, has now been studied for 


several years from the three-dimensiona 
oint of view, which is the point of view 
tf aeronautics 

Of the special storm warning services 
for aeronauts recently established or pro 
jected we have not space to speak. They 
are the logical corollary of the science of 
aeronautical meteorology, and will soon 
be commonplace institutions the world 


over 


Device for Detecting Flight of 
Mosquitoes 
By L. E. Haskell 


instrument for detecting 


Aa 
i tion of 


the direc 


flight of adult mosquitoes has 
been invented by E. F. Quimby and has 
been put in operation with a great deal 


Isthmian Canal Zone 
inspector in the De 
Canal Zone, 


purpose of 


of success on the 
Mr. Quimby, division 
Sanitation on the 


device for the 


partment of 
perfected his 


ridding the more remote parts of the zone 
from 
The 


holding 


mosqultoes 

metal frame 
ich 12 by 12 
The 


right 


device consists of a 


four plates of glass e% 
a tripod. 


stationary at 


placed upon 
held 
ther 


inches in 


size, 


plates are 


ingles to one am so that when the i 


is set up, they 


strument point north, east 





\ 
\ 
Device for detecting the flight of 
mosquitoes. 
south and west. To catch the mosquitoes, 
i coat of tanglefoot, composed of one half 


pound of rosin to one liter of castor oil, is 


prepared, and when applied to the glass 
is practically transparent 
Many interesting and important facts 


regarding the habits of the mosquito have 


been learned. It was found that the adult 


mosquito flew on the quarter of an eigh 


teen mile an hour wind; that the evening 
flight oceurred between 6:10 and 7:10 
o'clock; that there was a complete lull in 
the flight after 7:10 o’clock; and that 


there was a return flight between 5:50 and 


6:40 o’clock in the morning, also on the 


wind’s quarter 


The instrument has proved to be use 


ful in locating breeding places by elimin 
iting the area facing the plates that do 
not show a catch It has established a 


finally exterminating mosqui- 
‘anal Zone. The 


the breeding places; 


means of 


toes on the ¢ device points 


out the direction of 


a thorough search; the discovery of 
swampy ground or pools of stagnant wa 
ter; a little kerosene; and the breeding 


place is clean 


A Combined Life-boat and Marine Safe. 
The patent No. 1,064,472, to August 
Haas of Grapeville, Penn., shows a ship 
with a 
wall of the 


and outwardly 


berth open at one end through a 
ship and having downwardly 
inclined slideways with an 
emergency boat having its greatest depth 
at its stern and decreasing in depth toward 
its bow and supplied with runners so that 
it can be supported on the slideways, with 
securing means for removably holding the 
| boat in the berth. 


« Valuable Books 


. The Modern Gasoline 


Automobile 
ITS CONSTRUCTION, OPERATION, MAINTEN. 
ANCE AND REPAIR, 

By VICTOR W. PAGE 


illustrations and folding plates. 


Octavo, 693 pages 
Price, $2.50 
] The most complete, practical and up-to-date work published 
n the gasoline automobile, for owners, operators, re pairmen 
sale:men and all others who are connected with the automobile 
vdusiry in any capacity It contains the latest and most reliable 
information on all phases of gaso!ine automobile construction 
peration, maintenance and repair. It is clearly and concisely 
written by a recognized authonty, familiar with every branch of 
the automobile industry, and is just as valuable as a reference and 
ompencium of the latest automobile practice as it is desiral le as 
a text book for teaching the beginner t is not too technical for 
the layman nor too elementary for the more expert. Every part 
of the automobile, its equipment, accessories, tools, supplies, spare 
parts necessary, etc., has been fully discussed It tells yc mu just 
what to do and how and when to do it. Nothing has been 
omitted, no detail has been slighted. This work is su perior! o 
any treatise heret fore put lishe d ar d is right up to date and cc TM- 
plete in every deta:' 


over 400 


Scientific American 
Reference Book 


EDITION OF 1913. 
ALBERT A. HOPKINS and 
SELL BOND, |2mo., 597 pages, 1000 illustra- 
tions. Price, $1.50 

© A handy, compact reliable and up to-date volume for every- 
day reference, contaming a remarkable aggregate of facts, statis- 
tics and readable information along industrial, commercial, scien- 
tie and mechanical lines of interest to everyone. This volume 
is a revelation in the nature of facts and figures relating to popu- 
lation, manufactures, commerce, fal roads, shipping, muiring, 
agric ulture, education, aviation, armies and navies of the world, 
Panama Canal, post office affairs, telephony, telegraphy and 
wireless telegraphy, patents and copy rights, c hemistry , astronomy 
and time, meteorology, mechanics, weights and measures, and 
thousands of other subjects. It will prove invaluable on the desk 
of the business man as well as the library of the No ex- 
pense or effort has been spared to make it interesting as well as 
authoritative. 


Compiled and Edited by 
A. RUS: 


home 


Wireless Telegraphy and 
Telephony Simply 
| Explained 


! By ALFRED P. MORGAN. 
illustrations. Price, $1.( 
@ A popular, practical and simply worded treatise embracing 
mplete and detailed explanations of the theory and practice of 
modern radio apparatus and its present-day applications. The 
author has filled a long-felt want and has succeeded in furnishing 
;a lucid, € mmprehensive treatise for the operator, both amateur 
and professional \. close study of its pages will enable one to 
master all the details of the wireless transmission of messages anc 
t design and construct his own apparatus. Although based on 
scientihe principles, no attempt has been made to give mathemati- 
al explanations. It is written so that it can readily be under- 
stood by men who are not technical and at the same time is 
sufhciently comprehensive and practical to be studied advantage- 
usly by the ambitious young engineer or experimenter 


The Scientific American 
Handbook of Travel 


With Hints for the Ocean Voyage, for European Tours, 
and a Practical Guide to London and Paris 
ALBERT A. HOPKINS. 12 


Price, flexible cloth, 


12 mo., 154 pages, 156 


¢ — ed and Ex fited by 

mo 03 pages, 500 illustrations. 

$2 00: $2.50 

@ This is an indispensable companion for the European tourist, 
and contains more miscellaneous information on travel and sub- 
jects of interest to travelers than can easily be found in any other 
form. Itis unlike any other guide that has been published and 
is not intended to take the place of descriptive guides, but as a 
complement to all of them. It also forms an exc ellent reference 
volume for all in any way interested in the ocean and its navi- 
gation, as it contains many facts presented in an interesting and 
readable form, and tells you exactly what you have wanted to 
know about the tnp abroad and the ocean voyage Excellent 
maps of Paris and London, a complete automobile roadmap of 
urope, and several other mars are included in a pocket at the 


erd cf the book 


The Scientific American 
Cyclopedia of Formulas 


Edited by ALBERT A. HOPKINS. Octavo, 10/7 
15,000 Receipts. Cloth, $5.00; half morocco, 


full Bexib! *4 leather, 








pages 
$6.50. 


@ This valuable work is a careful compilation of about 15,000 
selected formulas, covering neariy every branch of the useful 
arts anditdustries. Never before has such a large collection of 
valuable f ormulas, useful to everyone, been offered to the public 

hose engaged in any branch of industry will probably find in 
this volume much that is-of practical use in their respective 
callings Those mn search of salable articles which can be manu- 
factured on a small scale, will find hundreds of most excellent 
suggestions. It should have a place in every laboratory, factory 
and home. 








Concrete Pottery and 
Garden Furniture 


By RALPH C. DAVISON. 16mo., 
illustrations. Price, $1.50. 


@ This book describes in detail in a most practical manner the 
various methods of casting concrete for ornamental and useful 
purposes. It tells how to make all kinds of concrete vases, 
ornamental flower pots, concrete lestals, concrete benches, 
concrete fenc es, etc. Fu actical instructions are given for 
constructing and finishing the different kinds of molds, making the 
wire forms or frames, selecting and mixing the ingredien(s, cover- 
ing the wire frames, modeling the cement mortar into form, 
and casting and finishing the various objects. With the informa- 
tion given in this book, any handy man of novice can make 
many useful and ornamental objects in cement for the adorn- 
| ment of the home or garden. The information on color work 
alone is worth many times the cost of the book. 


196 pages, 140 











Any of these books will be sent post- 
cued on receipt of advertised price 
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—= Se RN eS ia 
Sit : | Waves 

By Louis E. Browne 

| t 
t . NE of the most important duties of ; 
I< YO ({ ral { 2 the United States Naval Observatory i 
, is the exchange of time signals with naval 

{ |< 1) <j hydrographic surveying parties, for estab- 

y) ( il I ny lishing the longitude of points on the 


bad coasts of Cuba and Central America, 


1 VY | ill (Yi ay you which these parties use as bases of their 


surveys. Formerly these signals were ex- 


tO loo! ‘< Th {Oo changed by telegraph or cable, but of for| 





since scape it tena eae ten aa 





radio-telegraphy has been resorted to for 
}isolated stations without cable connec- 


tions. This method seems to offer such | 
jadvantages that the Navy Department is 
contemplating the abandonment of the 





telegraph and cable signals. 
S ry { y | The Naval Observatory was the first in- 
wwe SP if { stitution in the world to have its time sig- ° 
i s iN’ ¥ i Q | N ( XN a woe transmitted by paper | Va cation Plea sures Doubled 
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The Ten Greatest 


Inventions of Our Time 


We hear much of the great inventions of the past— 
the telegraph, the sewing machine, the telephone, the 
reaping machine, photography, Bessemer and open 


hearth steel, the steam engine and the phonograph. 


Yet the inventions of our own time are as epoch-mak- 


as these. 


no 


ing and 


Pet haps 


the old 


as dramati 


because we have become accustomed to the 


machines and discoveries, perhaps be- 


ee ; 
tise til 


the achievements of latter-day inventors succeed 


Cause 
not given much time 
not fully realized 


ne another so rapidly that we are 


to marvel at anv one of them, we have 


how stirring and wonderful are the products of modern 


ingenuity. 


Only vears ago the man-carrying aeroplane made 


only the other 


nve 


its first public flights; day hundreds of 


passengers on a sinking ship were saved with the aid 


of wireless telegraphy. At least a dozen inventions as 
great have been perfected in our own time, and all 
of them have made a man’s work count for more 
than it ever did before, and have made the world 


livable than it ever was. 


more 
Why should we not tell the story of our own deeds? 
Why should we not review the industries created 
by men who are still living, men whose names will 
so down into history with those of Watt, Morse, 


MeCermick and Howe? 

Phat was the underlying idea of the November Maga- 
zine Number of the Scientific We knew 
that the inventions of our time’’ was a 
big subject when first we but 
how big it was we never realized until we surveyed the 


American. 
‘ten greatest 


planned the number, 


teld of modern invention. 


Then we saw how astonishing was the progress made 
much mankind had benefited 
We began 


to appraise inventions, to weigh one against the other, and 


In our own day, how 


by the inventions of great modern intellects. 


to determine in our own minds which ten had contrib- 
uted most to human progress and happiness, which were 
really great pioneer inventions, and which merely re- 
markable and valuable improvements on successful past 
conceptions. There were so many achievements to con- 


sider that it was hard to arrive at a definite conclusion. 
Che upshot of our own thinking has been to leave to 


our readers the decision 


What Are the Ten 


Greatest Inventions of Our Time, 


and Why? 


For the Three best articles on the subject, the 
Scientific American offers in the order of merit, 
three cash prizes: 


First Prize: $150.00 for the best article 

Second Prize: $100.00 for the second best article 
Third Prize: $50.00 for the third best article 

see page 
Contest. 


8$6—this issue, for conditions of the 


travel either 100,000 miles a second faster 


or a few thousand miles slower 


The difference of longitude of two 
|places will be determined by the differ 
lence in time, and this is determined by 
lthe observations of so-called clock stars 
over the meridians of the two places, the 
greatest care being taken to eliminate all 
mechanical and personal errors Every 
thing being ready, star observations will 
be made to determine the errors in the} 


lclock or chronometers to be used at each 
| place. The 

known 
they are then compared by means 
of wireless signals to determine the differ 
time the two 


several ways of doing this. 


errors of the two timekeepers 


| being as the result of these obser 


vations, 
ence in between places. 
There are 

Both 


slightly 


beat 
one 


the 


regulated to 
for 
seconds 
This 
coincide 


the 


clocks will be 


different 
} will beat 


times ; instance, 





mean time and 


lother sidereal seconds makes 


the beats of the clocks about 
clock 


the 


trans 


six minutes If then 


beats, in Paris, close the circuit of 


vireless they will be 


apparatus, 


mitted through the ether and read in 


|} Washington at the 
The 
| equipped 


Arlington wireless sta 
in Washington will be 
head 


slznais in 


} tion observer 


with a double telephone, 


lreceiving the radio one ear 


and the 
the 


beats of the Washington clock in 


other In this way he can tell when 


the coincidences occur, and by means of 





arranged beforehand between 
the the 


conventions 


ithe two stations exact time of 


lecoincidences will be known at each 
| station 

| In 
| the 
the difference 
ofa 


less than the 


this way it is expected to determine 
and 


to within 1/100 


difference in time 
in longitude 
The 


mean time 


consequently 


second sidereal second being 


second by 3/1000 


the method of coincidence provides a 


means of detecting that small fraction of 
time if one can absolutely tell when the 
coincidences occur 


The 


sending 


Arlington 
the Eiffel 
the Wash 
repeated by 


the 


process is then repeated, 


and the observer at 


Towel! receiving the beats of 


automatically 


beats of 


ington clock as 


radio-telegraphy and Paris 


clock in the other ear 


Paris is roughly 3,000 miles from Wash 


Using the estimate that the Hertz 


velocity equal to 


| 
| 
| 
} ington 
jian waves travel with a 


that of light, it would take 1/60 of a sec 
}ond for the wireless flash to make its trip 
across the ocean and would take 1/30 of a 


round trip. A recording ap- 


set up in Paris which will 


| 

} 

|}second for a 
|} paratus will be 
| 


be capable of revolving at a speed of from 


1.000 to 5,000 revolutions per second A 
| Wireless flash sent by the Paris station 
will be heard in Washington, and, if pos- 
sible, will be automatically flashed back 


jagain, thus automatically registering on 
} the 
| tory 
after 
pleted 

There is 
the 


revolving drum in the Paris observa- 
This test 


the 


will not take place until 


longitude tests have been com- 


considerable doubt as to 


| whether method will be practicable, 


| for at present there has been no invention 
which would permit the “flash back” to | 
the sending station without 


some degree 
of personal error. 


| 
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most important contribution to the study 
of heredity is a paper by Prof. E. B. Wil- 
in which it is shown how the investi- 
gation of the structure of the 
cell sheds light on Mendelian inheritance. 
—Prof. Hirshfeld’s article on Fuel Oil | 
Engines is concluded in this issue.—A 
résumé is given of our knowledge of the 
bacterial flora of eggs. 
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THE ROTARY 
STEAM ENGINE 


The Rotary Steam En- 

gine has attracted the 
best thoughts of inventors and 
students for many years. All 
interested should read care- 
fully the very complete in- 
formation found in the files 
of the Scientific American 
Supplement. Every class and 
type of rotary engines and 
pumps is described and illus- 
trated. 


Each number of the Scientific American 


or the Supplement costs 10 cents. A set 
of papers aes all the “ne *’ here 
mentioned will be mailedfor $2. ey 


give more complete information on a sub- 
ject than a library of engineering works. 
Send for a copy of the 1910 Supplement 
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a American Supplement 470 describes 
the Harrington Rotary Engine, a form of intermittent 
gear. 


Scientific American Supplement 497 describes 
Fielding &-Platt’s Universal-jomt Rotary Engine. 


Scientific American Supplement 507 describes 
the- Jacomy Engine, a square-piston type. 


Scientific American Supplement 528 describes 
Inclined-shaft Rotary Engine, using the universal- 
joint principle. 


Scientific American Supplement 558 eee 
the Kingdon Engine, a “* wabble-disk “ 


Scientific American Supplement 636 duction 
Riggs’ Revolving-cylinder Engine, suggesting the 
present Gnome motor. 

Scientific American Supplement 775 describes 
Revolving-cylinder engines of several forms. 

Scientific American Supplement 1109-1110- 
1111 contains a series of great interest, describing 
and illustrating all the principal types of rotary en- 
gines and pumps. This set should be studied by 
every inventor and designer. 

Scientific American Supplement 1112 describes 
the Filiz Rotary Motor, using helical surfaces. 


Scientific American Supplement 1158 describes 
Hult’s Rotary Engine, an eccentric-ring type. 


Scientific American Supplement 1193 describes 
Arbel & Tihon's Rotary riser. an ingenious eccen- 
tric type, now on the market as a pump. 

Scientific American Supplement 1309 describes 
The Colwell Rotary Engine, in which a piston travels 
entirely around an annular cy’ 

Scientific American Supplement 1524 describes 
Rotary Engine on the intermittent-gear principle. 

Scientific American Supplement 1534 contains 
a valuable column on the difficulties of rotary engine 
design. 

Scientific American Supplement 1821 contains 
an article describing many new forms of rotary en- 
gines of the most modern design 

Scientific American, No. 23, Vol. 102 contains 
a full description of the recent Herrick Rotary 
Engine, an eccentric type with swinging abutment. 

Scientific American, No. 23, Vol. 104 describes 
Jarman’s Engine, on the sliding- valve principle. 

Scientific American, No. 14, Vol. 106 describes 
the Augustine Rotary Engine, with novel features 


incorporated in the sliding-valve design. 
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Here is the Greatest 
Six-Cylinder Car Ever Produced 


Combination electric and oil side and tail 
lamps, special Oldsmobile design. 
Special design Oldsmobile electric 

head lamps. 

Special design three-way adjustable ven- 

tilating windshield. 
Top, boot and patented adjustable 
side curtains. 

60 miles speedometer. 
Adjustable stem setting and winding 
Waltham clock. 

Rear tire irons, capacity for two tires. 
Demountable rims, one extra. 

Imported horse-hair tonneau mat. 
Motor-driven air pump. 
Famous Delco starting, lighting and 
ignition system. 

Electric light in tonneau. 
Extension electric trouble lamp. Tools, jack. 
Patented bow separating top holders. 
Adjustable disappearing auxiliary seats in 
seven-passenger. 

Extra, at additional cost. Wire wheels. 
Special Oldsmobile touring trunks. 
Motor, 50 horse-power, six cylinders, unit 
power plant, three-point suspension. 
Bore 4%, stroke 5%. 

Extreme length of four and five-passenger 
models, 16 feet. 

Extreme length of seven-passenger, 17 feet. 
Springs front, semi-elliptic. 
Springs rear, & elliptic. 

Tires 36 x 5 both front and rear. 


OLDS 





E have attained the height of luxury and completeness in this new 1914 

VY Oldsmobile. Judged by the eye of experience this latest triumph of our 

time-tested organization shows every refinement of detail, every element 

of comfort, dignity, individuality of appearance and appointment that expert 
knowledge can suggest. 


The motor of this new Oldsmobile is a supreme achievement. To perfect 
it, the largest corps of engineers engaged in the exclusive business of designing 
and building automobile motors have wrought for months. They feel (and we 
believe you will agree) that this product is the most efficient six-cylinder power 
plant either in this country or abroad. Not too light—not too heavy—perfect 
in balance—exquisitely responsive—it is all that knowing motorists mean 
by the term “‘light on its feet.” 

From a loiter to a flash, on the open highway, or in the crowded street, at 
the slightest touch of the throttle it responds with a marvelous flexibility. Out 
of such certainty in operation was created—and is perpetuated—the confidence 
that has always made the Oldsmobile a leader among sixes. 

The 1914 Oldsmobile is not a triumph for ourselves exclusively, but one in 
which every American can share. Europe’s most noted car builders have yet 
to produce a car that will surpass this Oldsmobile in appearance, completeness 
or performance. 

The 1914 Oldsmobile can be seen at any of our factory branches, located 
in all the principal cities, and dealers from coast to coast. A complete catalog 
will be sent on re quest. 

Four or Five-Passenger Phaeton, 
touring body type, $2975 


Seven-Passenger Touring Car, $3150 Limousine, $4300 


MOTOR WORKS 


LANSING, MICHIGAN 


























